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S Contayning a breife deſcription of 9S 
the Spheare, vvith the partes and Circles "Me 


ot the ſame : as alſo the making and vſe of A 
certaine Inſtrument*. Very neceſsa- WA , 
tie for all ſortes of Sea-men to: - 955 
ynderſtand. 28 
Firſt written in Spaniſh by Martin ¶ urtit, and tranſlated into Dt 


Engliſh by Richard Eden: and lallly corrected and aug- 
mented, with a Regiment or Table of declina- 


tion, and diuers other neceſl..ry tables 
and rules of common Naui- 24 
| gation. } Ie 


Calculated (this yeare1 596, being leap yeare) by 7. T. 


ie ( 7 | 
% of C3 je 


Gil } 12 all 
Wi 1 


1. e 


Imprinted at London ** Edw. Allds for Hugh Aſtley, by the 


alsignes of Richard Wat kins, and are to be lolde at 
Sa ind . — I , 9 6. 


* 1 — te x * 3 * - 7 - 5 @% — 
2 Pa „ 2 | 6 | A 
. «4 + A. KX - * 4 . 9 ö 
. - RICE ILAN * 424 54 +” * — ; 


- p 6 * 
* 


* 
ry = FT A 
HO. 


—— rr Ne 


—ͤ——U— — SITIO 
- 


s 


F A e * 75 2 - Ee . 2 
| IS Q CRAZ N 4 — . | N | 12 
To the induſtrious Seamen and Mfari- 
$1001 210] ners of England, Heal 214 C3 Lon! 1050 
Ourteous and friendly Readers, 
you haue heare preſented vnto 
your viewe, the Atte of Nauiga 
din, being the ing and 
EZ T4 practiſe of Martm ende 


# 

RSEE@/R ard: of whoſedexteritic and per- 
fection of Marine cauſes, the worke it ſelfe is a ſufli- 
cient, witnes, for that there is no booke extant in 
the English toung that in ſo briefe and eaſie a mo- 


ol Philoſo hy, Aſtronot „Cofmogtraphy „and. 
generally i whatfocuer Jock belong to good and 
ſure Nauigation: but becauſe it hath beene ſo oſten 

Imprint en 

want of ouerſeeing and good heed taking, which if 
they should proceed without corection, it woulde 
not onely be a diſgrace vnto the Arte ( which of it 
ſelfe is moſt commendable)anda diſcredit vnto the 
i A 3 f * Autho 20T, 


uers ſuch Tables, Rules, and Collections vvhich 1 


To the Reader. 
Author , which is moſt worthy of commendations, 
but alſo it woulde be a double damage vnto thoſe 
which should put it in practiſe, for that ſome young 


Students not being exerciſed in the practiſe ofthe 


ſame, and finding ſome error therein, might be diſ- 
coraged to proceed to the knowledge of this moſt 
exellent Arte. 

Therefore for the profit and furtherance of all 
Seafaring men, to whome l wish, as well as to my 
ſelfe;I haue vndertaken to ouerlooke the ſame, and 
(according to my ſmall knowledge in thatarte)cor- 
rected the faultes vvhich were gotten thereinto: and 
beſides, knowing how neceſſary it would be to haue 
a Table ofthe declination of the Sunne: I haue tru- 
lycaleulated one, and added it hereunto with di- 


thought moſt needfull in this matter, and profitable 
for thy practiſe: of all which if you receiue profit, the 
Author 4s worthyly praiſed, and I fully ſatiſfied: 
therefore committing the worke to your ſtudy 
and my ſelfe to your fauourable cenſure: 
I take my leaue. Vale. 
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\CThe fyrſt part of this woorke, which 
entreatet poſition of the 


of the com 


1  worlde,andofthe vniuerſall principles for 
Q ww * the Arte of Nauigation. 


1 10 
"The Gli Chapter, of the * 
1 diſtinction of Creatures, 
GR HE infinite God, the beginning, and 
K = cauſe ofthe whole vninertall, created thꝛe 
= | 5 o2ders of creatures, dyffering in kinde: 
468 HI ; that is to ſay,Cozpazall,asthe Elements: . m. 
= Spirituall,as Angelles:andcompounded n ore. 
NN. or theſe two, as an: Che copozall na-. 
SI. ture is deuided into bꝛight and ſhining bo- _ eren 
dies, as the Starres:oꝛ into darke t thicke creawres, 
0 bodies, as earth and Petalles: either into 
Diaphane 02 tranſparent bodies, as ayze and water ; Df theſe 
creatures ( as ſaith Saint Gregoꝛie) ſome haue onely being, as 
Stones: ſome liue, as Tries: and other haue ſenſe , as Beaſtes: 
other vnderſtanding, as Pan: who in holy Scripture is called all i. called 
Creatures, accoꝛding to the ſaping of Chziſt to his Diſciples, and the — 
where he ſaith, Goe and preache the Goſpell to all Creatures. World. 
And therefoze not without god cauſe was Pan called ofp Greke 
Philoſophers, Alicroceſnos, (that is) the leſſe Worlde , In the vo compe- 
which wee contemplate thinges ol no leſſe admiration, then in 5472 =« 
the great Wozlde , The ſimilitude betweens them both is, that 
euen as the great woꝛlde, and the whole Globe oz Sphere there- 
of, is maued by the voluntarie motion of an intellectiue ſub⸗ 
ſtaunte, a an Angell: euen ſo is this. Fos (as Ariſtotle wopteth) allthurmoo: 
V Vhat ſo ener is mooued, is mooued by vertue of another: hn va 
As, Pan is moued by the internall oz inwarde fourme that is . 
within him (that is to ſay) by the intellectiue ſoule that is poor . . 
per vnto him. Jn like maner, in the great wozlve are found dy- 70% ww, © 


6 thinges: All which, are reduced to one immo⸗ 


ueable 


- — * þ RY 
* * 2 % F . — a 
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things. ſo, man by knowledge is all, and knowethal things, and nothing 


Thefi 4 
neable moner, $0 in dn Ake den cen enk 


by divers motions, which are al — —e—. 
LES The great woꝛlde contayneth the creatures within it ſelfe , and 
Mane conſequently is all really, as hauing nothing without if, Euen 


naturally is hyd from him, oz vnknowen 7 I 
Twomoti this tefſe humane woꝛlde, are two matians, Jntelleciug, and 
Primum W@enſuall. Then conſequently the great woꝛlde hath two locall 
mobile. motions : The one, wherewith the fyꝛſt manieable is mooued, 

and dꝛaweth with it all the other Spheres from the Caſte to 55 


Rarional me: Mat, and is called Rationall-mooning , The ſetonde , is 
e. mauing ol the othet Spheres, ſrom the Weaſt into the E 
Irrationall andis called Jrrafionalt mouing. But now leamng to ſpeake of 
mouou., the lelle wozlde , we will pzorecde to lpeake furtheroftye great. 


The ſecond Chapter, of hegefintion Fx" 5 
{to 0 of theworlde. | 


What is the 4 7 — — rr HE wozld(as ttb Iſodoruy 28 
Worlds. 922 | and earth, e the ether wozkesof God that 

—( are conteined therein, zt iscompotinded 
ofthinges viſible , and pet vnſearchable. 
Poles and Saint John the Euangeliſt 

witnes that it was made by GDD;The 

Or mun- D ) Philoſophers called it Mundusa motjen- 
dusamun- & do, becauſe it is in continual mouing and 
ditie. neuer in reſt. The Greeks called it Coſmos, which ſignifieth, 
That is clear Agire, oꝛ Beautifull, and ſo named it, becauſe of the marueilous 


nes or faire 


4- p 
— 


ms. oꝛnament thereof,and diuerſitie of Clementes, with the reſpien- 


E dence 02 ſhining ofthe Sunne, Mone, and Starres. And doubt⸗ 
les, nothing map be ſcene with the toꝛpoꝛall eyes of man, moꝛe 

a de ment, beautiful then it is. In ſo muth that the dine Philoſopher Plato 
beholde re affirmed 5 that epes were giuen to men to beholde the beautie 
farcretie 31d thereot and to take pleaſure inthe contemplation ofthe heanenly 
Walle. bodies and roundneſſe of the woꝛlde, whithe alſd for the rdund- 
T6001 Reſſe thereof, is called ophericall becatile that Pere in the 
Greke tongue ſignifietha rome body. Menn 1 
| The 


The Art of Nauigation. Fol. 2. 


+ Th thirde Chapter, of the definition of 
| the une. | 22 
Dt Heodofſiis faith that the * — Ronndden of 
N whole and co Il figure, vnder one ſu- 188 
* perficiall:- in the middeſt whereef, is a 
point 02 pꝛicke, from the which all ryght 
lines dzawne directly to the circumkes | 
rence, are equati. 
ol SUL. This point 02 buche, i called che cen n 
* ter of the re : actoꝛding to Euclide, che Sphere. 
8 the circumfertce ol halte a circle, which is turn⸗ 
ed rounde about his Diameter that is fixed, vntill it returne to his 
own pꝛoper place againe, as where it was at the firſt. By the cen⸗ 
ter ol the o phere, paſſeth the right line, and thertremities oz ends 
thereof, touch in the circumference , And this line imagine d) is 
called the Axis o Exeltree of the Sphere, and the endes thereof Fe Aziz zo 
7 Axis is the Sphere of the wozld Worlde, 
moued, 
The fourth Chapter, of the aalen of 
0 the worlde. 


Tis to be pzeluppoed tat here is ditle⸗ 
> betwene Element, e Elementate, 
$- "and thefift being called Quinta'tflenria. E . 
The Nuinteſſence, oz fifte — — 
body of it ſelfe,niffering fro al Elements, Element. 
Jand things Elementall,aſwell in matter 
8 as in ſourme, and no leſſe in nature and 

vertue: and hauing in it ſelfe no contrari⸗ 
ei Pon without cozruption.And hereofcommeth it chat . e 
the Philoſophers called the heauens t heauenly bodies, the fyfth . cu 
ſubſfaunce oz fifth eſſence,by reaſon of the incoꝛruptibilitie ther cible. 
of. Element is that, whereof any thing is compounded. It arri Kit 
is the fyꝛſt of and of it ſelfe is not compounded. Th. iaferiour 


compoſitions . 
Wherebyit followeth, that neither the earth, the an, —_ 


a 


F 


1 ofthe Arte of Nauigation, | 
|! | water, no2 the fire, that are neare vnto vs, oz about vs, are 
| pure and ſimple Elementes. Foz theſe Elementes doo ſome- 
It times mingle them ſelues one with an other , and eſpeciallye 
j where they are neare togeather , and touche one another. Ok 
thoſe Elementes euerp part is named bythe name ofthe whole: 
As cuery part offyze , is called fire, and euerp part of earth, 
is called earth, and ſo of the other. They are called ſimple bo- 
The «lements dies in reſpecte of other compounde and myrt bodies. They 
inte parts. ATE diuiſible into partes of divers fourmes : and of the com⸗ 
The commix- mixtion of them, are made and engend2ed dyuers thynges of 
* ens. lundꝛye kindes. Theſe fonre ( that is to meane, Earth, Ayze, 
1 | Water and Fyze ) although they are named ſimple. but in 
is reſpece as afozeſaide , yet are they the Elementes ¶ that is to 
= ſay] beginninges and pꝛinciples of all other compoundes and 
I, Pure & (ump'e myxrtes . Apure Element can not be ſcene, fozaſmuch as that 
| no: be ſeene. that is pure, lacketh colour: and that that hath no colour, is 
Fl vos — not viſible . The Elementes ¶ as ſaith lſodorus] were deuided 
What i ele. by the hand of GWD. The imperiall Heauen was repleniſhed 
wenate, With Angelles, the apze with birdes, the ſea with fiſhes, and 
the land with men, and other beaſtes. Elementate, is euery bo⸗ 
dy compounded of the foure Elementes. Not that they are Ele⸗ 
mentes fozmally, but vertuallp in mixt bodies. This knows 
Diuiſs of the E n, we will ewe howe the wozlde is deuided into two regions: 
world moo Celeſtiall, and Elementall. The region Elementall, which is 
Selce continually ſubiect to alterations, is deuided into foure Ele⸗ 
mentes: which are, Earth, Mater, Apꝛe and Fire. Theſe Ele⸗ 
mentes, the Greekes call Y togia foz the communion and con⸗ 
Quinta Cod that they haue betweene themſelues. The heauenly oz 
Sllentia. © etheriall region [called Quinta Efleneia] tompaſ⸗ 
| ſeth and conteyneth the Elemen⸗ 
tall wozld within 
if, 


| | | The 


coo fuperficiats, One, whiche is calledconcaue,oz holowe: e 
other, conuer oʒ embowing . Nou may compare: the in warde | 
part ofthe concaue ts a dyſhe 02 & bolle , whoſe outwarde part is 
calledconuer , As touching the concaue, the water compaſſeth 
„2575 IM pn Sly 0 rn 
eſpiration and life ol mau, and other bealtes 


minum poſuiſti quem non tranigredietur, neque al. 107, 
uertetur operire terram , That is, Thon haſte appointed li- Jeb, 36, 
mittes, which it ſhall not paſſe , neyther (hall it returne to couer 

the earth. Beſyde- the will or GDD, which is the cheefe and Gua f. 
ſufficientcauſe thereof, we ſay that naturefayleth-not in her nes cavic — 
teſſaries. Foz ſhe ſometime admitteths little intonue niente, 
to auoide a greater eu: as when heame thinges, whiche 
naturally ſhoulde defcende de not ane ly nat defcende , but riſe 
vp : And 3s alſo ſome time it chaunceth that fire deſcen- 


_—_— = — 


- ———ů — wt 


| T he firſt patt of 2 
where lyne then vn hs eartd, neither bes conſerned within 
the water ( as men, and ocher earthly braſtes) determined 
befoze to make the earth; not porfeclye rounde , contrarye to 
the nature thereof: whereof it followeth , that it is nat al- 
togeather touercd or ts water. Andas(ſayth Oꝛigen) the earth 
remaineth diſtouered of the water, that it myght bzing fozth 

fruites ; tries, and pluntes. As touching the conuex afozeſayde, 

©  "the' water and earth viſeouered', are contained bnder the con- 
piuiſis o che Catritie of the ayze Which is diuided info thee. emons , as 
aire ino tue the loweſt, highe ſt, and mivdlemott, '' The loweft ishotte , by 
Vos, reaſon of the reflection 02 reboundyng of the beames of the 
Sunne zſtryken backe by the earth . The higheſt alſo is hotte, 

by participation of the fyze, and neareneſſe thereunto. The 

myrdle region is colde, as is manyfeſt by the Mdwe and hayle, 

The highett engendꝛeth in the ſame. The ayꝛe neare vnta the region ofthe 
Sire is com. fkyze, whiche is pure heate , doth neyther burne no2 lyghten, be- 
Alke. kane it hath no combuſtible matter, and ſa hath it power , and 
-+ -,. nat acte, It is neare vnto, and-reacheth the crrrle of the 
the bean: Mone, whiche compallethit about. Theheauen,o7circle of 
the Pone , is nextvnto the heauen of Mercuri: and Mercuri 

' -bnfo Venus: Venus, vntb the Dunne: the Sunne, ta Mars: 
Mare, to Tupiter : Jupiter , to Saturne, which is next, and 

The fimamẽ t. redcheth vnto the heauen of the Starres, called the Firmament, 
becauſe that in it are all the Starres (except the planettes) firme 

rue. Andfyrt as a knottein a table. The knowledge of the planets 
was had by ſeanen ſundꝛy motions they haue among them ſel- 

nes, and bytheir courſe, not vaifozme to that ot the Starres ot 

the eight heauen, becauſe that ſometimes the planettes aps 

peare vnto vs iopned togeather, and ſometimes deutded. The 
Chꝛiſtaline heauen compaſſeth about, 02 conteyncth within it 

The Chriſte. the heauen of Starres. This Chꝛiſtaline heauen, is tranſpa- 
oc heaen. rent, and perſpicuons, as tieare water oz glatle that map bee 
fone th2ough , by reaſon of the cleareneſſe and pure ſubſtaunce 

pe heaven thereof. It is by an other name called, the heauen of water, 
ot witer. Whereof holp Scripture ſpeaketh ſaying , Aquæ quz ſupra 
Thal. 141, celos ſunt, laudent nomen Domini . That is ta ſap, Let 
Daniel. 3. the waters that are abaue the heauens, pꝛayſe the name of the 
3 103d, 
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The Atte of Navigation, Fol. 4. 
Lond. It was created foz the conſeruation of co2po2all thynges, 2 
and to temper the heate of the moouing of the fy2ff ou 
moueable, whiche being ſogreat df body, that it not ane ly com- 
paſſeth all the Elementes, but alſo all the inferio; heanens is 
mooued ſo ſwiftely , that it dayly perfealꝝ mœueth all the afoze- | 
ſayde Spheres , Andleaſt by reaſon of the great heate thereof dhe 
cauſed by hes ſwift motion, it ſhoulde conſume hat Ace calincheauen, 
G O D- 02deinedthisThaiſtaline heauen , OTIS 
thrreofmyght temper the ertreame heate of theother. his re 
ch:iſkaline heauen, reacheth vnto the fyꝛſt moueable Ns moucable. 
led Primum mobile. And this reacheth tothe Emperiall heay 
ry, called Imperium, by reaſon of hys Th. heaven | 
„bis is not mooned,andis molt cans obe 
ad no knowledge hereof , But moouce, 254 
—— angrlesy mw . — 
and crea- elles, 

tures. 1 that 18, g 
uen ofheauens: 3 
eaten is — wed Ingles $775 

| ve angeles: 3 


- Whereofthe fyzſt is called Three orders 
— , ?hathinitaic th2ee 02ders, Beraphims, Che- 
rubims,and T ones. The ſetonde is called Celeſtiall, and con- 
uy 11 mae ys — Poteſtates. —— 

ed Subce » .conteyne — Archar Archangelles, 

and Angeles, And to concluve; 9 abundance of all 

C tice it pation: wan ae 
„ot all cuil. sf  hcaucn alſo influence -f beant- 


ueth all the o- 


N * 
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mobilitie of the Earth. 
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ant ions: Foz circuler 
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| The Arteof Nanigation, Fol. 5. 
motion, is pꝛoper to the heauens. And as theearth differeth * 
from them in nature, ſo lykewyſein mooning. And although it med Ws 
bee (o that the earth may naturally moone by tertapne ot his par- 

tes, yet to mooue in the whole , and without the ciruite ofhis 

Sphere, it is impoſſible, beyng founded and eſtabilſhed vppon 

his owne center, the which ofit ſelfe is naturally immooueable: All beauy.. 
foz as much as in it the reaſon ofall heauynes conſiſteth, Where, che e 
as otherwyſe,cuery part that is mooued ſhould aſcend, contrarie of tb. carth. 
to the nature of all heauy thinges, But there is found? nothyng | 
heauy that doth not naturally enclyne dprecly to the center 

ofthe earth, and would actually deſcende thyther , it it had no 
impediment of ſonie other thynge to reſift it: and when it teu⸗ 
cheth there, oz is come thyther , woulde till reſt and remains 
there, and hereby it followeth, that the earth, being founded vp⸗ 7** cath is 
pon his owne center, is not mooued. The which thinge the da. Gwe 2 
Pꝛophete Dauidalſo affyzmeth, ſaying, Fundaſti rerram ſu- r. 

per ſtabilitatem ſuam (that is) Thou foundedft the earth vp- Fe. Cxux 
pon his ſtabilitie. | 


The vii. Chapter ofthe roundneſſe of the 
Earth and Water. 


YAL the Earth is rounde, it appeareth by The rounines 

manypfett euidence: Foz if it were plaine o 
flatte, the dawning of the day oz day ſpzing, 

ſhould equallyandat one time appeare to them | 

in the Weſt as to them in the Eaſt. But we ſc The ring of 

. the contrary; that it appeareth ſpʒſt to them ne. 

that dwell in the Cat, afterward to them in the Melt. This is 

p2oued by the Eclipſe ofthe Moone, which beginning at one in / geg 

ſtant, they of Bieruſalem ſee it begin at foure a clock of the night. ib e 

and we of Audaluſie in Spaine, at one a clocke ofthe nyght. It 

followeth hereby, that to them it nighteneththze& houres ſoner 

then vnto vs in Spaine: and this is cauſed by the roundnes of the 

Earth. It is alſo as well kaowen to be rounde, from the pole 


Artyke, to the pole Antartyke : Foz by the roundneſſe thereof,is 
WB 3 cauſed — 
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The equalitie 


The earth & 
the water ats 


One Yeutule 
Globe. « di 


The Water is 
. around body 
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of thy daies : 


l ritall Globe, is manyfeſt by 


The fiſt parte ok 


equalitic and incqualitie of the dayes and nyghtes. 
The ow is likewyſe knowen bythe ravſing ofthe Pole aboue 
*aig'nc:« gur Moni on.· And that the ſuperficiall part of the carth and wa- 


ter, is all one rounde and ſphe⸗ 


the ſhadowe thereok, beyng a 
certaine darke body , reflected 


from the earth in the Eclipſe 
ofthe Boone , Foz by this, as 
by playne demonſtration , may 
wee knowe that the earth is 
 rounde, as may moze manpfeſt⸗ 
ly appeare by fyis Fygure, Af 
is allo p2ooued, that the water 
is arounde body , as is ſeene by 
experience, Foz yf you erece 
a marke vppon the Sea banke 
© ofa Pozte, and a Shyppe de- 
parte from that Pozte a cer⸗ 
tayne ſpace: then ſtandpng in 
the Poupe oz Sterne of the 
Shyppe, you ſhall not ſ& the 
marke afozeſayde : but yf you 
ſcande in the top of the Shippe, 
then may you ſox it. Whercas 
not withſkandyng (vk that poz- 
tion of the bendyng Arke of 
the earth dyd not hynder the 
ſyght ) you ſhoulde ſe it better 
beyng in the Poupe „ foz as 
muche as it is nearer to the 
marke then to the toppe of the 
Shyppe, as by this demonſtra⸗ 
tion following, appeareth. as 
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But here ſome may moone a doubte, ſaying, that on the 
earth we may fie many mountaynes , and conſequently many #27 be 
great Uallyes and Playnes , with many diuerſities of ſundzy 
other deepe and vnequall places, byreaſon whereof, the carth 
cannot truely be called rounde, To this 4 ſay , that in twoman- 
ners, che earth is called and vnderſtoode to be rounde , As after 
one manner, ſpeaking pzeciſely , it is called rounde, as a Circle 
02 a Sphere, whiche we call rounte, becauſe that all right lynes 
dꝛawen from the center thereofto-the circumference,are equall. 
The other roundneſſe, is conſidered without this pzeciſeneſſe; 
and is ſach,as not by all hys partes is equally diſtant from hys 
myddeſt o2 center, but hath ſome partes hygher, and ſome low- 
er, pet not in ſuch quantitie as may deſtroy the roundneſſe ofthe 
whole, Ls if in a Bowle there were certayne clyſtes m holes, 
it ſhoulde not thereby lraue to be rounde, altheugh net perfeulxg 
oꝛ p2eciſely rounde , And fo2 this cauſe ſaith Auertou, that al - 
though both the heauenly bodies and the Clements are al round 
fourme, pet differ they in this, that the heauenly @phcres haue 
perfect roundneſſe,and the Elementes not. As the Earth, vy rea⸗ 
ſon of his Pountaynes & Uales, the Dea by hys encreafing, and 
decreaſina:the Ayze alſo fo2 his neareneſſe to the fpꝛe, and by hys 
contrarietie doeth ſometyme dos, and ſometyme ſuffer (that is to _,..__._. 


actiue & paſ- 


fecte roundneſſe. But the fyze,fozas muche as it is neare to the _y 


concaue of the Circle ofthe Moone, which is ſaphericall, may Se ts 


tkhorefoze be called Sphericall oz round. 5 2 
on 2 4 The 


[| 9 The fiſt part of 


SY 


The viii. Chapter of the motion of 
the Heauens and Ele- 


* ments. +—< 


T is not to bee fozgotten , that all the 
Elementes are wholy mooueable by lo⸗ 
callmotion,ercept the earth, The water 
is mooued by the motion of the Poonc, 
2 B, oz toſſedbythe Windes , Whefy2e(as 
a faith Ariltoclc) ismoued circulerly by 
the motion of the day, andis dzawen of 
tse circles that embzaceit, oz compaſſe it 
my - about;as is manifcitby the Cometes , 63 
blaſing Starres;andother fyery exhalations, confeinedanden- 
gendzed in it: Which being caried with this motion, conclude, 
C luox the ayrs Chat the fire mmueth in like maner, and with this mation is the 
| i: =0oued ſtyperiour part of the ayꝛe violently caried about, as the other im 
| pzeſſions therein doſhewe . Theinferiour part is mooued by di- 
| uers motions(thatis to meane ) laterally, as by experience wee 
rhe Moone, lie when the windes blawe, The Moone with her Yeauen oz 
Sphere, by her pꝛoper motion geueth her turne from the Weſt 
to the Eaſt, in xx vii. daes, and vii. houres, with xv. minutes, 
Venus, , Venus, Mercuri, and the @unne , in ayere, which is the (pace 
The guns. ol thate hundꝛed thaceſcoze and ſiue dayes, with fine houres, and 
Mars, fourtie and niene minutes. Mars in twoyeres, lIupiter in 
twelue peeres.Saturne in xxx.peeres. The eight heauen , which 
The Carrie is the Ayꝛmament, aꝝ ſtarrie Yeauen,by his owne pꝛoper moti- 
>eauen or fir- on is mœued by the nienth Heauen, vpon the begynning of | 
Aries and Libra and vpon theſe two pointes accompliſbeth his 
| f Renolution in ſeuen thouſand vteres. | 

| The un This motion is called Motus trepidationis (that is to ſay) 
? wer. the tremblyng motion, oz motion of accefſe andreceſſe , — 

nien 
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nienth heauen endeth his motion from the Weſt to the Caſt , in 

fourtie and niene thoaſand peeres: And by this motion moueth 

the eight heauen . The tenth heauen, called Primom mobile g e 
is moued from the Eaſt to the Welt: and in twenty and foure be. 
houres (whiche is a naturall day, perfourmethone reuolution, 

and with the myghtie fozce and ſwiftneſſe of hys motion, ca- 

rieth with him all the other inferioz heauens, andmaketh them 

fo geue the ſame turne in twenty and foure houres , where as 
neuertheleſſe they ceaſſe not in the meane tyme to keepe the 

courſe of theyz owne pꝛoper motion,” As (foz example) vf an , 1e gg 
Ant oꝛ Piſmire ſhoulde goe about the wheele of a Pell, con- moucable | 
trarie to the moouing ofthe wheele: befoze the Ant in going fill er beats, 
toward, ſhoulde come againe to the poynt from whence ſhee 

fyzſt departed ( whiche is once about ,oz one turne) the wheels 

Gould in that place make many turnes, 


The ix.Chapter,of the diuiſion ofthe 
Sphere into formall 
partes. 


VE Sphere ofthe wozlde , is diuided 
in two manners (that is to ſay) by ſub⸗ 
ſtaunte, and by accident, By ſubſtante R 
intotenne Spheres,as we hane ſaid. By Geske 
% agtcident into a right Sphere, & oblique — 

oz crookedSphere, They haue the rygt 
Sphere that dwell vnder the Equinoci- 
all lyne, and is called right, becauſe to 
them the Polesareequally inthe Yozi- 
von, as apyeareth by this Figure folowing, | 


The: 


The firſt part of. 
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The Art of Navigation, Fol. 8. 
the Poles aboue the Hoꝛizon, and the other vnder it, as appea⸗ 
veth in this Figure, 
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This Sphere is compounded oftenne circles imagined, And be ccd 
( ſaith John de ſacro boſco in his booke of the @phere ) ſpre ide 521570 
Fog: of 


The firſt part of 3 
of them aregreater, and foure leſſe. The greater Circle, is 
that which deuideth the Sphere into two equall — 
hath his center with the center of it. Theſe are the ll 
the Zodiacke,the two colnri, the Bozion,and the Peridian, The 
leſſe Circle, is that that deuideth the Sphere . two vnequall 
partes. 

Ayele are the two Tropykes,and two woler Circles, 


The x. Chapter, of the Equinoctiall 
Circle. 


e| Ye Equinoctiall isa Circle that de- 
by uideth the Sphere into two equall 
yy partes, and is by euery equal- 
e diſtaunte from both the; Poles, 
25 It is one of the greater Cycles in 


the Sphere, and is the greateſt 


EE * cle of thoſe whiche are — 1. 


The Equl- PAY 
* N 
> . 


Abe Sphere , by the motion of Pri- 
are >" . mobile, oz firſt mooneable. 

This Circle foz his equalitie, and regularitie , is moze noble 

then the Zodiacke, which we haue deſcribed inthe eight ſphere, 

and alſo then any ofthe other. at is imagined to gy2d the wozlde 
Tore 424 rounds about by Eaſt and Weſt, Jt is calledequinociall, be- 
oyght, cauſe this woꝛde Equinoctium, ſigniſieth equalitie of nyghtes 
and dayes , whereofthe cauſeis, that the Sunnecommyng to 

this Circle - the Arke ofthe day is equall with the Arke ofthe 

nyght, and then is the equinoctiall , It is alſo called the Zone, 

oz gpꝛdle of the fyꝛſt mooueable. Foz euen as a gyzdle 
Tan doth gy2de a man by the myddeſt, ſo doth this Circle gyꝛde in 
weben thempyddeſtbetweene both the Poles , vpon the which the kyꝛit 
| mocueable is modued. One of theſe imagined on our parte of 
the Sphere, is called Polus Articuybecauſe it is neare vnto 

certaine ſtarres, which the Aſtronomers call Arcturus, whyche 

is the great beare. It is called Septentrionall , oz @eptentrime, 

betauſe that rounde about it are mooued the vii.ſtarres, whiche 

make the leſſe beare , commonly called Boz ina (that is, the 

hoꝛne, 


The Art of Nanigation, Fol 9. 
opens ig which is in the tayle of the leſter Beare , is 
arre , becauſe it is nearer unto the Nozth Note... 
— the which Pole is a tertaine poynt in the Fyzmament, 
which cannot befeene , although the nyght bee neuer ſo cleare. 

This Starre ( as the Poet Homer faith) — 17. little 02 
nothing, becauſe of his little diſtance from the Pole The other Pol Ar. 
is imagined on the other contrary part, and is called Po- 

us Antarticus , of the wozde Ante, whiche ſigniſteth agaynſt, 
contrary , 92 oppolite, becaule it is on the contrarie parte from 

the Pole Artike . It is alſo called the South Pole, becauſe that 

from that part of heauen commeth the Minde, commonly cal- 

led the South: and is likewyſe called Meridional, becauſe it 1 
is ryght Southfrom vs. This is neuer ſcene to us. They that neare vio: he 
dwell vnder the Squinoctiall , as come neare vnto this Pols f. 4==- 
Antartike, haue fo; a ſigne oz marke to know it,foure Sfarres, 
in fourme of a Croſſe . And when the greateſt of theſe is loweſt 
in the foote of the Croſſe , they ſay it is xxx. degrees aboue the 
Pole. And as we cannot ſe their Pole from hip cone 
not ſexonr Pols from thence, * 


The <i.Chapter of 3 
BE Zodiacke is defined to declyne Zodiac. 


- 


lique oz croked angles: 
beyng thus cutte oz deuided by it into 

two equall partes, one parte thereof 
declineth towarde the South, and the 

other towarde South This Circle is called the Zodiac ke, of 

this wozde Zon, which in the Greeke tongue gnifyeth lyfe, 

becauſe that accozding tothe moouing of the Planets vnver it, 72 
is the lyfe of iferiour creatures: Oꝛ is ſo named ot Zodion, zaviacks, 
which lignyfiety a lyuingboalk-, And is therefo;e deuided 4 — 0 


—\ 


> 
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twelue equall partes, whereofeuery part is called a ſigne, and 
euery ſigne hath anefpeciall name dt ſome beaſt, in reſpectof 
ſome pꝛopertie agreeable to the ſame: n foz the oꝛder and dif- 
poſition of the fixt @ftarres in thoſe partes, ſomewhat repze- 
ſentyng the ſimilitudes of ſuche beaſtes, it is called zodiacke. 
+4 Lhe Latines called this circle, Signifer (that is)the ſigne beas 
rer, vecauſe it carrieth theſe ſignes t iniages in it alſo, becauſe 
How the Sun the twelue partes, in to the which this circle is deuided „Are tal- 
i- cauſe ofge- led the xi. Signes. Che parte which declmeth to the Nozth 
corruption. Contepneth vi. @ignes ſeptentrionall, and the other that decly- 
Deui ſon ot neth to the South 7 contepneth other vi, called Peridionall, 
dnn.  Furthermoze,itistoconfider, that the zodiacks may be deuided 
DeuiGon of in to maners. One, longitude 02 length into the xii. Agnes 
ve fignes to afozeſayde,andenery ligne is denjded into rxy. degrees, which 
erden, make. CCCix. degrees, likewiſe euery degree is deuided into 
dcuiſsofche UF minutes, and enery minute into lx. ſetondes, and tuerpſe⸗ 
zociacke conde into ix. tertes, and ſototenne , The other veuiſlon of the 
e  podiackeis, bylatitude 02 bzeavth. By latituds it is deuidedins 
to xii. degress, and in it we imagine a lyne that deuideth hys la⸗ 
titude by the middeſt, hauing vi degrees on euery parte o2 ſide, 
Theeclipice And this lyne ,which deuideth into two equall partes the bzeadth 
He. oz latitude ofthe zodiacke, is called the Ecliptike lyne, becauſe 
that when the Sunne and Poone are directly vnder this 
. lyne, eyther iopned togeather by coniundion, or deuided by 
oppolttion ,. then is the Eclipſe ofthe Dunne. oz ofthe Poone. 
Under this zodiackethe feuen planettes are moued, The 
alſo mooueth in the myddeſt of the ſayde zodiacke, alongeſt the 
Ecliptikelyne, not enclymngmoze to the one parte then to the 
other. Butthe other Planettes do ſome time goe towarde the 
Noꝛth, andother whyles towarde the South, and ſome tyme alſo 
te warde oꝛ trauerſe the Ecliptyke - It is lykewyſe to bee no- 
ted, that theſe ſignes whertol wir haue ſpoken, are not the con⸗ 
ſtellations o2 ſtarres that make thoſe figures, which the aunti⸗ 
The moouing ent Aſteonomers dyd appꝛopiate to certaine beaſtes, andother 
sade, thynges: Foztheſe figaresaremooned actoꝛding to the moti- 
pianers in the on ofthe eight Sphere „ and pafſe from one ſigne ofthe zodiacke 
ohe. {another -, s w ſie that the Karre , called Oculus * 
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(that is) che Bulles eye, is in thze d 42% of Gemini. And 

the two ſtarres that are the heat of Gemini are in. xiii. and rvi.des The geri 
aries of Cancer,” And Spica Virginis ( that is) the ſpyke of the h hr 
Wurgin is in ſeuentcene degrees , 42. Of Libra, and the heart of Wege i 
Scorpio in the degrees, 4: ol Sagittarius. And bythis ozder do fcb ad 
ther pate from one ligne to another: ſothat wee maꝝ not vader vgn. 
ſtand the ſinges by theſe ſtarres, vut the ru. partes of the Arke of 

the Zodiacke,takingthe beginning ol the Equinocti all of Aries. 

The names of thele ſignes, with their Caractes and qualities, 


are deſcribed in this table here following, 
Numb, N ame: .|[Charac, Qualities. F 
rt ' | Aries. * Hot and dap. INE 
2 Taur. & 4ColbeandwWps;. 
3 |Genii. | x ot andmoyſk, | 
4 [Cancer S | [Coldeandmoyf |} 
[Leo. & Pot and dy. 
6 | Virgo. | ne Colde aud dex. 
„ {CLiba. |. ot and moilt, 
8 |Scorp. | m | Coldeandmoyll, | 
9 Sapit. 7 Bot and day, 
10 [Capri vy | Colde and dp. 
ir Aqua. Het andmaiſt. 
12 | Pilces. ] Colde and moylt. 
The xii,Chapter.,of the Circles, 
cal'ed (li. 
[Vere arectwocicelevin the ſphere,cal- 
— J -led Colur,o named * 


7 Colon, ſignifteth, a 
| And of Vros, which ſtgnifietha 
R! Dre, The tayle ofthis beaſt, — 
9 Semycyrcle, o; halte Cyrcle, not 
1 neth hes tarie laterally oy de waves, 


| The fitſt parte of © . 
aed not by longitude: euen ſo dor the Colury moue to us, and 
are cut in right ſphericall Angles , vppon the Poles of the 
wozlde . The one paſſeth by the Poles ofthe wozlde, and by the 
| | poyntes of the Equinoctialles, and is called the | 
rv Equinoc- Coulure: the other likewiſe paſſeth by the Polesof the wozlde, 
and alſo bythe Poles of the Zodiacke , and by the pointes ofthe; 
The Soltirial @olfficialies, and is called the Colure @olfficiall, called Sol- 
Coluret {{irmm,as Solis ſtatio (that is) the ſtanding oz ſtaying of the 
Vunne: becauſe that when the Sunne commeth to this pointe, 
it declineth no moꝛe, but turneth towarde the Equinoctiall. 
rhe greares Cheſe circles deuide as well the Equinoctiall, as the Zodiacke 
declinstion of into foure equall partes, by the pointes of the Equinoatilles 
wc 204iacke« and Holſtitialles. In the colure Solftitiall , are the greateſt 
declinations of the Zediacke , which are two Arkes of this Co- 

lure, conteined betwane the Equinoctiall and the Zodiacke. 

And theſe artes are cquall tothe other two ofthe 
ſame colure,iuctuded betweene the Poles 

of the wo2tve,and the Poles of 


Thexiii:Chapeer,of the Meridian 


Circle. 


_ e Perivian , is one of the great 
8 Circles, imagined fo trauerſe the 
Fay sphere by the Poles ofthe wozlde, cut⸗ 
— tyng the ſame in two equall partes by 

8 br zenitd o2 verticall poynt. It is cal⸗ 


The Midday 


raven hall come tothe Meridian, to him chall it be high none 
at midday, and is thereſdꝛe alſo called the circle of * 


The Arte of Nauigation. Fol.11. 
It is alſo to be noted, that there are as many eridians, 0z Pe- _ 
ridian lynes, as are differences 92 habitations by longitude: ſo r. 
that they that dwell in the Eaſt, haus other Perivians then they 
that dwell in the TWeff : So that the interpoſition ofthe Arke ok 
the Equinoctaall, betwene the Meridian of one Citie , and the 
Meridian ol the other, is called the difference of longitude from 
one Region fo another , and from one Cyty to another , as we 
will further declace hereafter, 


The xiii, Chupter of the Horizonmll 
Circle. 

j re YVozizon (after the Aſtronomers) p. unden « 

— Wraps 

S199 the heauen which we do ſee, from the o⸗ 


* 
BD 
T2 85 ther part which we ſee not, ſo that þ ſaid 
7. 


Yozizon deuideth the Sphere of þ wazid 
2 = into two equall halfes, called Yemiſ- 
LS) LS) pheres.The halte which we do ſix is cal⸗ 

Caf Oar ot lev Yemitzhere loperiaz, aus & which 

ſee not, is called the Yemiſphere ere 
inferioz, This Þozizon, chaungeth to them that mooue : foꝛ as OED 
one dooth mooue,his Yo2izon doth chaunge. And heereofitcom- 
meth, that bow many places are vpon the earth, and the circum- 
ferencs thereof, it is poſſible there ſhould bee ſo many Yozizons, 
The Aſtronomers ſuppoſe the Yoziſon, after two maner of 
ſo;tes, that is to ſay, a right Yoztzon,and an oblique, o2 crooked — Hori- 
Dozizon. The ryght Yozizon, is to them whoſe zenith oꝛ ver⸗ 
ticall poynt is direaly in the Equinoctiall: and this ryght Bo- 
rizon, paſſeth by the Poles ofthe woꝛld, and deuideth the Equi⸗ 
nodiall in right ſppericall angles. The other oblique oz declys e lan- 
ned Yozizon haue they, Unto whom the Pole of the wozlddoth 20. | 
ryſe abous their Yozizon, This Yozizon is alſocalled oblique, 
becauſe it denideth the Equinoctiall in vnequall auWblique oz 
crooked angles, | M * 
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Allo it is to bee vnderſtood, that the Pole of the Yozizon is 
called Zenith, oz the verticallpoynt of heauen, perpendiculer⸗ 
ive, oz dircaly ouer dur head. Thereby is inferred, that as 
muche as is the elcuation of the Pole ofthe wozlde aboue the 
diſtance of Yozizon, ſo muche is the dilfaunce of the Zenith from the 
bombe Bai Cquinoctiall. Foz the Zenith by all his partes, is diſtaunt from 
wotid, the Yozizon by ninetie degrees. And all other impedimentes 
| excluded, we may euer ſee halle the heauen: And in as muche 
as any ſhall paſſe from the Equinociall, towardc the one 
Pole oz the other, ſo much falleth the Hozizon vnder oz beneath 
the Pole, towarde the courſe hee entendeth, and likewiſe as 
muche ſhall it be rayſed abone the contrary Pole, as ſhall aps 
peare by a demonſtration in the ende of this Chapter. This 
How the Ho- Yozizon is deuided by the Meridian into two equall parts:that 
««dvyths is to ſay, the Eaſtand Welt partes of the ſayd Yozizon, The 
merviian, Caſt part is, where the Sunne and Starres begin to aryſe to 
vs, and appeare in our fight, The Welt parte is, where the 
Sunne and Starres dooth ſet and begin tobe hydde out ol aur 
ſpght, vader the ſayde Pozizon, Poꝛeouer, it is to be vnderſtan⸗ 
— 0 that there bee two manners of the Eaſt and Weſt, that is to 
- wirrue Ban ſãp, the true Eaſt and Meſt, 02 tho vntrue. The true Eaſt, is the 
, Well, poynt in the Eaſt part ofthe Yozizon, where it doth cutte with 
the Equinociall: foz when the Dunne is in the poyntes of the 
Equinoctiall, then he ryſeth in the poynt ofthe true Eaft . And 
lypkewiſe is to be vnderſtand: of the poynt ofthe true Meſt, to 
be inthe Welt part of the Poztzon, where the Equinodiall doth 
cutte with the ſayde Yo2izon. The vntrue Eaſt and Weſt is va- 
riable, accoꝛdyng as the @unne ryſeth and ſetteth daplye in dp⸗ 
uers poyntes of the Yozizon, which is diſtant from the poyntes 
ofthe true Taft and Weſt, ſometymes moze to the Nozthward, 


and ſometymes moze to the Beuth. 
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The firſt part of b 
thereof, And of theſe, two are named Tropikes : ſo named of 
Troryke*, Tropo the Greeke wozde, whichſigniffeth Conuertion becauſe the 
Sunne comming to any of theſs Tropikes,is conuerted, xtur- 
neth toward the Equinodiall. Theſe Tropikes are deſcribed by 
1 the motion of the firſt moueable, withthe poyntes of the Sol- 
1 ſtitials. C he one with the begynning of Cancer, and this is cal⸗ 
1 led the Tropike of Cancer, oz Eſtiuall, oꝛ Semmer Tropike: 
| The other is deſcribed with the beginning of Capricotne, and 
is called the Tropike of Capricorne, oz Yiemall, oz Winter 
Mroptke, Theſe two Tropikes and the Polar Circles (wherof 
Paralelles, 3 will ſay moze hereafter) are called Paralelles: ſo named, fo; 
that they are equally diſtant by their circumterences one from 
ThePolar | ON other, as well as from the Equinoctiall. The Polar Circles 
Cisles are deſcribed in this manner: ſd that as the Zodiacke declineth 
fromthe Equinodiall, ſodo the Poles ofthe Zodiacke decline 
The Poles of from the Poles ofthe wozld . And as the eyght Sphere is moos 
and yole: of ud at the motion ofthe teꝛſt mooueable, ſo ſhall the Zodiacks 
+ yore*» moone, Which is part ofthe And the Zodiacke beeing 


wozlde,in the ſelfe ſame. xxiii degrees 28. 
and a halte. Theſe Polar Circles, take 

theyz name oz dominion of that 

Pole of the wozlde that is moſt 

neere vnto them, and theres 

The Artike, foze is the one called 

and Amun. Artike, and the o⸗ 

£75 :5114 |, ther Antartike, 
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The xvi. Chapter, of the fyue Zones, 


e ancient Aſtronomers, deuided the Sphere 

A vnto, v. Zones: the firlt, from the Pole Ar- e, 
61 fike, tothe Circle Artike , The ſecond, from fu Lone. 
the Circle Artyke to the Tropike of Cancer. 

\& The thy2de, from the Tropike, of Cancer, to 
— the Tropike of Capricorne. The fourth from 
the Tropikeof Capticorne, to the Circle Antartyke. Che fifth, | 
fromthe Circle Antartyke, to the Pole Antartike . Dftheſe Zo" lee 
fpue Zones, they haue cerfaine knowledge, that two of the vicav!., 
Poles were vnhabitavle fo; extreame colde: and alſo that the 
burnt Zone (called Porida Zona) whereby the Sunne paſſeth 
bythe middeſt of them, ſhouldbe vnhabitable foz extreame heat. 
That from the Tropike of Capricorne, vnto the Circle Antar- 
tyke, they called dezerf, becauſe they knew not that it was in- 
habited, And this our Zone, that is, from the Topike of Can- 
cer, tothe Circle Artyke, they called inhabited oz habitable. And +, den 
to haue moze perfect knowledge heereof,it is to imagine, that the ofthe carct 
earth is deuided pꝛopoꝛtionally into fiue Regions oz Poztions, . c 
which anſwere dtrecly to the ſaive fpue Zones, as ſaith the ofb«aucn. 
Poet Ouid inthis verſe. wor 
Totidemqueplage, tellure premunter, (Tbhat:s) 
And ſo many Regions are on the earth beneath. 

Euery of theſe Regions oꝛ poztions of the earth, is ſituate vn- 
der one of the fine Zones afozeſayd, But whereas certaine men 
of authozifie haue mooucd the queſtion, whether the earth vnder 
the Zone, from the Tropike of Cancer, to the Circle Antartpke, 
is dezert oʒ no: Ptolomie and the Aſtronomers affy2me, that it 
is vnpeopled. But Ariſtotle x Ouid inthe ſecond ofhis Metamor- An errour of 
phoſes: Plinie, alſo and lohn De Sacro boſco, affyzme the con- * — 
frary : as fo2 the moze certaintie therof we know the experience a 
of ſuch as goe t come dayly from thoſe partes Mozeouer then 
this, we knowe that that lande is not only well repleniſhed with 
people of good coꝛpoꝛature, and of white colour, but the ſame to bee 


alſo very rich in Golds. Foz they that ſayle to the Eaſt Indies, 
TC 3 touch 


| The firſtpart of 
4 touch inthe cave of Zuena ſperanza, o2 Caput benz Spei, which 
11 The londe of jg in this Zone. Lykewiſe the land of Bzaſile, andthe confines 
41 The (rojghts Of Rio ac la Plata, with all the coaſt, vnto the ſtraightes of Ma- 
*tMrgaliants oalianes, cuen vnto the. 54.degrees ofthe ſouth part. This land 
was diſcoucred by Magaliaries, in the peere. 15 2 0. 03.15 21. 
wherby that is now well known by ſight, wherof Ptolomie had 
N no knowledge by heare ſay. Che burnt Zone (called Torida zo- 
na) they alſo defcribedto be vnhabitable, by reaſon ofthe great 
heate thereof, as Arittotte,Plinie, and in maner al other ancient 
| ( authours am̃irme: whereofthe Poet Virgil wateth thus, 
Lumoue tenent cœlum Lone, quarum una corrnuſeo. 
Semper ſole rubens, & torrida ſemper ab igne. 
Which in the Englich tongue is thus much to ſay in effect, 
Jn Zones fiue, the heauens contained be, 
Wehereof the one with burning Sunne is red: 
Scoꝛching the Tarth ſubiect to his degree, 
That foꝛ the heate thereofit is vnhabited. 
Lykewiſe Ouide in his Betamozphoſes, toucheth the ſame, 
ſaying, 
Ouarumqueamediaeſt, c torrida ſempir ab igne, c. 
Vet that the burnt Zone is inhabited, and wel repleniſhed with 
| people that line there, we know  certainely by the number of 
| rhe weſt the thatdayly paſſe to i frotheJndies, that to ſay anything to the 
p Indiss, contrary,it ſhouldbe a manifeft errour, therfo2e is it greatly to 
be meruailed, that certeyne wiſe men haue affirmed theſe parts 
| to be vnhabitable : whereas nenertheleſſe they had knowledge 
| of Arabia Foelix, Aethiopia, Taprobana, anddpuersother Res 
"7 gions ſituate vnder che burnt Zone. Plinie waiteth,that a ſhyppe 
7 came from the ſea of Percia by the Ocean, round abont Ethiope 
and came to the pillersof Hercules, which is now the Cittie of 
Cad, where at this pꝛeſent J waitte this bziefe treatiſe. They 
of Guinea, Calicut, Gatigara, and Malaca, lyue all vnder the 
Laibe e. burnt Zone, and many of them liue very long. And doubtleſſe, 
lr dhe zone. Many thinges ought to perſwade vs, that vnder the burnt Zone, 
i the earth is furniſhed with all thinges pertaining tothe lyfe of 
| man: foz that in that region, oz poztionof the earth, is in maner 
continuali 


the Arte of Nauigation, Fol.14, 
continuall Equinoctiall, and the coldneſle ofthe nyght doth ſuffi- 
ciently temper the heate of the day. Agapne, they that inhabite 
vnder that Zone, haue two Sommers, and two Winters in the 
ycere : whereby is concluded that the auncient anthours erred, 
not onely in affy2ming this Zone to be vnhabitable by reaſon of 8 
the great heate thereof, but in like maner erred, in affy:ming 
the Zone that 1s betweene the circle Artike, and the pole Ar- 
tike, to be alſo vahabited by reaſon of great cold. The contrary 
whereof, we may well affirme, knowing as wee knowethat a, 
Illande, with part of Gothland, No2way, Ruſſia, and dyuers — A1. 
other Landes, are inhabited and well peopled. — 12 


¶ This is the figure and demonſtration which followeth, 
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The firſt part 
The xvii. Chapter, of longitude and latitude, and of the 
proportion whichthe leſſe circles haue to 
the great circle. 


He ſphere oꝛ globe ofthe earth is alſo diuided in 


The diu iſion 


of the sphere bꝛeadth and in length. The bzeath (whichiscal- 
oy 3 led latitude) is by degrees: foz from the Equinoc⸗ 


tiall, to eytherof the two poles, is. 90. degrees. 
The length (which is called longitude) is by ö des 
Tres of the Equinoctial, which is deuided in; 60, 
degrees, The fp2ſf degree of longitude, doth begyn at a certayne 
Meridian, Which paſſeth by the Jlandes of the Azores, called 

the fyred Meridian: and the o2der of the numbzing of the ſavde 
longitude, is alwayes towarde the Caſt. By euery degree of the 

ſayd longitude in the Equinoctiall, may be vnderſtanded a great 

circle (called Meridian) to paſſe, each ons of them paſſing and 

meefing in the poles of the wozlde, ſothat the ſaid great circles, oʒ 

WP meridians,dothdemde euer paralel oz leſſe circle, pzopoztional- 
ofthe kau. ly Int0.360.degrees: but we muſt not vnderſtande theſe degrees 
"oQial circle to be equall (that is to ſay) as great in one circle, as in an other: 
fo2 the greater the circle is, the greater is the degree in it: and 

the greater the paralell is, the neerer it is vnto the Equinociiall 

ine. Euer degree ofthe Equinoctiall, conteyneth in longitude 

60. minutes, ſo lpkewiſe it is to be vnder ſtanded ofthe degrees 

of latitude, which be deuided each one into. so minuts ef latitude, 

becauſe the degrees and minutes in the great circles, doo not 

dyffer in their bigneſſe the one from the other: but the degrees 

in the paralels, as they are diſtaunt from the Equinoctiall, and 

tome neere to epther ofthe two Poles, they dyminylhe conſe⸗ 
quentlp, ſo that one degree in the paralel, of 7. degrees oflati⸗ 

tude, doth make in quantity but. 9. minutes and. 3 3. ſecondes 

of the Equinoctiall circle: and to one degree in the paralell of. : 2, 

degrees of latitude, goeth but. 58. minutes, and, 41. ſecondes of 

the Equinoctiall, and to one degree in the paralel of. 16 degras 

of latitude, there goeth.j 7 minutes, and. 4 i. ſecondes. 


The 
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[he Table ot minutes, which euery degree container}; 
in euery of the paralellelles. 
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The xviii. Chapter, of the circuite or compaſſe of the 
Earth and Water, according to the opinion of the 
auncient and latter aut hour t. 


D KN) T may hecre appeare to bee neceſſa- 

CARP rie, fo2 our purpoſe, to declare what 

4 AL 725 ſpace of the ſuperficie of the earth oz 
N 


I 2 J watcr, the auncient waiters did ſup⸗ 
I 
SEE 


greater circle in the heauen: foz in dy- 

uers countries , they vſed to count by 

dyuers ſoztes o maner of meaſures: - 

as, the Latines counted by myles,,,.... 
the Greekes by furlonges,the Spaniardes and Frenchmen by #urlorges, 
leaaues,the Egiptians by ſygnes oz markes, and the — ME 


peſe to aunſweare to one degree of a 
2 


The firſt part of 
pms  byſaguas. But they all agree that foure graines of Barly make 
Foute, a finger bzeadth: fourefingers, a hande bzeadth: foure handes a 
ons foote 2fiue foote,a Geometricall paſe (fo2 two ſimple paſes,make 

gue feete.) glſo,1 25 .Geometricalipaſes,make a furlong: eyght 
furlonges, one myle: which is a thonſande paſes: and thzee 

myi?s, one league. In Germanie they make leagues of moꝛe 

fecte, and in ſome places moze then in other. In Fraunce,they 

ccunt thyꝛtie leagues, to one degree. The Spanpardes, count 

ſixteene leagues and twoterces and ſeuenteene and a halfe fo2 a 

degree ofthe great circle: this difference that one league is big⸗ 

ger then another, may come heereof, that one Barly cozne is 

bigger then another. But to our purpoſe, let vs giue to euere 

league thꝛee thonſand paſes, and to euery paſe fiue ſoote, and ſo 
Thedevrees hall cuery league haue xv. thouſande ſuate. Jn the Cardes of 
ol the fei the ſea, that haue their degrees of.,rv.leaques and two terces, 
©ar0% we lap: that ol theſe, the roundnefſe ofthe lande and the water 
tonteineth ſixe thouſande leagues. And in the Cardes that haue 
ſeuenteene leagues anda halle foz a degree, oftheſe we ſay that 

[ it conteyneth ſire thouſande and thꝛet hundzed leagues , And 
rue diameter Who ſo deſyzeth to knowe howe muche is the Diameter of the 
ne _ earth and water,may know it by multiplying the circumference 
by ſeuen,ſothat deuiding the ſumme that riſeth thereof by twen⸗ 
fie and two, the part that ryſeth of that calculation, halbe the 
Diameter: andthe halte thereof, ſhalbe the ſemidiameter. 


The. xix, Chapter, of the ſeauen 


limates. 

— * 75 cs ÞE auncient authours dyd allo diuide 
2 le Df tht yartof ſuperficie of the earth, on 

| * 85 A the Nozth ide the Equinoctial, which they 
| 2 Ss . ſuppoſed to be moſt habitable, into ſeauen 
* Climates, wherein they did finde to bee 

Diuerũties of FR 1 © > dyaers conditions and cuſfomes ofmen, 
drs Cn. G and s of beaſtes ; and of o⸗ 


Fer Ls ther naturallthyngs the which things 


The Art of Nauigation. Fol 16. 
they perceyued to haue a diuerſitye in the Countrpes, as 
where the day ol the one did increaſe oꝛ dyffer abeue the day of 
the other by halle an heure, ſo that the ſpace of the ſuperficiall of 
the earth betweene two paralell lynes, wherein the longeſt day 
doth tnereaſe oꝛ dyffer by halfe an houre, is called a Climate. The 
place where they tuppoſe the fpꝛſt climate to begin, is diſtaunt in had ⸗ 
Latitude from the Cquinodial by. i 2. degrees, and. 4. minutes, pint. wc 
where the longeſt dap ts . 12,hours,and, 45 mintes,and the place 4y- 
where the ſeuenth climate doth finiſh,is in the Latitude of5 o. de⸗ 
grees, and, zo.minutes, where the longeſt day is. 16. hours, and The {ace of 
15. minutes, ſo that the increaſe ofthe longeſt day in the ende oh 
the ſeuenth climate, dooth exceede it in the beginning of the 
kpꝛit climate by thꝛes howzes and a halfe: and the whole come 
paſſe of the earth, with all the ſeauen climates, doth conteyne in 
bꝛeadth.; /. degrees, and. 45. minutes, but their length is ſuppo⸗ 
ſed to extende to. 1 8o degrees ot longitude. In that manner, a 
climate, the neare it is vnto the Equinoctiall. the moꝛe it con⸗ 
teyneth ofthe ſuperficiall of the earth, becauſe the paralell tir h. mite 
cles the neerer they bee vato the Equinoctiall, the greater is the wand 
compaſſe ofthe earth which they make in length: and the leſſerr 
the compaſſeis, the nearer they be vnto the poles, as dooth ap⸗ 
peare emdentlie by the Peridians. where they dos all concurre, 
and meete in the poles, they2 diſtaunces waxeth continually 
leſſer and leſſer the neerer they bee vnto the ſaide poles ſo that 
the nearer the climate is vnto the pole, the lefſer it containeth 
ofmyles in the length. In lyke manner ſhall pou vnderſtand 
that greater is the bzeadth ofthe firſt clume, then ofthe ſeconde, 
and the ſeconde then the thirde, and likewiſe of the other. Foz 
in howe muchthe moze from the Equinoctiall you come neere 
to the pole, ſo much the moze is the Sphere oblique oz croo- 
ked, and conſequentlythe day increaſeth moze : by reaſon wher- 
of, in leſſe ſpace is founde the increaſing of halte an houre: in. 
whiche the climate maketh difference and vooth varye.Which Clan. 
thing ſhall be moze manifeff to him that beholdeth the Lati⸗ 
tude of them all, as may appeare by the Table here following: 
In which vou may ſee the howzes which the greateſt day con- 
tepneth of euery climate in his begynnyng , middeft, — 
ende, 
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ende, which alſo the eleuation of the Pole, on diſkance fromthe 
Cquinotiall, and alſo the degrees of Latitude, which euer? 
Climate contapneth. 
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The fy2ft Climate, is called Dia Meroes: Meroe is a Citis 
Dia Me. If Aﬀeicke, vnder the burt Zone, on this ſide the Cquinodiall, 
16 degree 8. 

Che ſecond, is called Dia Siena: Siena is a Citie in the con- 
fines of Ethiope, where there is a well that ſheweth the Som- 
Dia Siena mer ſolſtitiall, becauſe that place is vnder the circle of the Tro⸗ 

pike of Cancer, and the Sunne ſeemeth to ſfande directly ouer 

that place at mydvay of the ſolſticiall, whereby the well is then 
verycleere, and hath in it no ſhadowe at all: as the Poet Lucan 
maketh mention in Farſaln, where he ſayth: 

Vmbras nuſquam flectentes. 
Di Alex Chat is to ſay, @hadowes no where reflecting, + 
den Thethyade is Dia Alexandros Alexandria is a famous 

Cittie in Afﬀfricks, builded by great Alexander, and is the chiefe 
Dia Rbe- Citie oz Metropolis of Egipt. 
dos Che fourth is Dia Rhodos: Rodes is an Ilande of Aſa the 

f leſle, where were ſometymes the knightes of the Rhodes, cal⸗ 
«-:-hiex of led the Knyghtes of the ozder of Saint John, oz Knyghtes 
the Rhodes, Of Hieruſalem, who were dꝛyuen from thence, when the 
ukes v9 th Jlande and Cyttie was taken by Solton Sulimon the great 
Tube. Turke, in the peare . 1522 Philippe Vrlerio Frenche- 


man, 


roe. 


a rot. 


The Atte of Nauigation. Fol.17, 
man, being then graunde Faiſter of the Rhodes, Mithin this 
fourth Climate is the T itis of Pieruſalem, within the holy land 
called Pa'e!?1na, and alſo a great part of Spapne, with many 
other Pꝛouinces. 

The fyfth, is Dia Romes. Nome is the molt famous Citie Di Ke 
of Italie, and moſt notozious ot all Europe, ſometime the head . 

o the wozlde, dom matrix of Nafions, and now the Ser the 
Byſhop of Rome, 

Che ſirth, is Dia Bor innenes Boriſthenes isa great Riuer of Di, Bcri 
Scita. þ fourth arme ofthe riuer -Iſtro, It lalleth into p ſea tuxi- hene. 
num: and where as all other riuers ot Scithia are troubled, this 
is cleere and fapꝛe, alſo hole ſome to be dꝛunke, and full of Fiſhes, 

The ſeuenth, Climate, is called Dia Rifeos: The Poun⸗ 
tapnes called Rifei, are famous in the part of Europe called Dia Rifcol 
Parmatia, and are continually couered with Snow. Out of theſe, 
ſpꝛingeth the riuer Tanais, well knowne in the woꝛld by fame, 

When it is watten with ph it is the name ol certain Mountains The river 
of Archadia, And here ought we not to be ignozaunt,that wher⸗ 
as the authours aſſigned onely ſeauen Climates, they might haue 

made many moze. And fo2 that they indged the parte ofthe Pole 
Antartykenot to be inhabited, they aſigned no Climates thereto. 

To theſe leauen Climes, the later Colmographers, haue ad⸗ 
ded two moꝛe, which they call the eyght and the ninth, beginning 
where the ſeauenth Clime ends, and continuing to 55 degrees 
34. of Latitude, the eyght clime paſſing thozow Meotis, and 
the ninth thozow Denmark. Both which Climes are heereunto 
added with the length ofthe longeſt dap, and the eleuation of the 
Pole, both at the beginning, middeſt, and end of the ſaid Climes. 
In like maner deſcribing Meridionall o2 South Climates, wee u. ide 
call them by the ſeife ſame names, as we did the afozeſaid Septe- 8 South 
trionall,o7 Noꝛth Cliumteseſauing that it is netetlatie to put de- 
fozeeuery df them this Grekeipzopoſition Anti, which in the La⸗ 
tine tongne ſigniũeth Contra Contranium (that is) tontrarꝑ 03 
againft,Sothatas we named p firſt Nozth Climate Dia Meroes, 
we muſt to the firſt ofthe South, adde this woꝛd Anti, and ſo ſhal 
the firſt -@outh Climate be named Anti Dia Meroes: The ſe⸗ 
tende. Anti Dia Sienes, and ſo foozth of the other, as is ſeene in 


the figure heere following, 
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the Arte of Navigation, Fol. 18. 
whoſe tanch ſhall not be direct: foz if it be, it ſhalbe a lyne, and 
not an angle. Solide is a bodye, which by diniſtons hath ode. 
length, bꝛeadth, and depth. +641 

A circle is a plapne figure, contayned vnder a line dzawne in 
tompaſſe, in whoſe middeſt is a popnt oz pzycke, from the which << 
all ryght lynes comming foozth to the circular lyne that compal⸗ 
ſeth it about, are equall. 

The circumference ok a circle, is a lyne that contepneth the 
circle, (that is to meane) that lyne tothe which all right lines 
that p:oceedfrom the center of the circle vnto it, are equall: and 7m 
this is called the roundneſſe of the circle, circle, 

The center ofa circle, is that poynt oz pzicke from the which 
all ryght lines p2oceeving vnto the circumference,are equal, The center f 

The Diameter of a circle , is a ryght lyne which paſſing by 3 
the center ofthe circle, and extendyng his endes to the tirtumte ⸗ 
rence deuideth it in two halfes, 
Che halfe circle, is a playne figure, contained betweene the 
Diameter of the circle, and the halle circumference. 

Zenith, is a a poynt oz pzicke imagined in the heauen,direcly | 
duer the toppe of any thing, as if wee ſhoulde imagine a ryght Zenith 
lyne to paſſe by the center of the earth, extended from thence di⸗ , 
rectly to heauen, and paſſing thꝛough thefeete and head ola man 
ſtandyng vp2ight, fo that the extremities oz endes of this lyne, 
ſhould reach vnto and touch the circumference ofheanen : then 
the umagined poynte oz pꝛicke of heauen, where the ende ofthe 
lyne toucheth, is called Zenith, oꝛ point of the head, oz verticall 
poynt, The ſame is to bee vnderſtood of a cittie, oz any other 
thing, when we ſpeake ofthe Zenith thereof, 

Eccentricke,is a circle,which hath his center diſkant,o2 diui- 
ded from the center ofthe wozlve, and is deſcribed inthe heauen _ . 
ofthe Hunne, imagining a lyne from the center of the Eccen- Zccenrrk, 
tricke,to the center of the @unne,making acompleat reuolution 
at the pzopcr motion ofthe Sunne, in the other heanens, ima⸗ 
gining a lyne from the center of his Eccentricke, tothe center 
of his Epicicle, and beeing mooued a whole reuolution at the 


motion of the Epicicle, 
pꝛoper picic The 


Semicircle 


The ſecond part | 

The Epicicle, is a circle, oꝛ little runde l fort inthe depth of 

Fpicicle. the Eccentricke ; in which the Planet fired, and neere ts his 

center, is mooued circularly, 

The Auge, is a poynte in the circumfcrence of the Eccen- 

Auge. tricke, neereſt vnto the firmament : oz it maybe ſayd,that the 

Auge is a poynt fardeſt diſtaunt from the earth. Aux in the 

Greeke tongue is as much to ſay, as the greateſt longitude, oz 

a q greateſteleuation from the earth. The Oppoſite of Auge, is an 

Age. e other poynt in the circumference ofthe Eccentricke, nearelt vn⸗ 
tothe earth, and fardeft diſtant from the firmament, 


C Here endeth the firft part. 


The ſeconde part, intreating of the 
Motions of the Sunne,and the 


Moone, and ofthe effectes cauſed 
k, thereby. 


Thefirſt Chapter, ofthe courſe of the Sunne in 
the Zodiacke, and the effectes cauſed - 
by the ſame, 


E have bziefely ſpoken of the Sunns 
and ofthe other heauens. But fo2 as 
8 muche as the Dunne muſt bee our 


auigation. ( 8 marke, guyde, and gouernoz in Na- 
"TY: 5 mgation, whereofwe intend to gyue 

of, Thereſoꝛe (as wee haue ſayde) the 
The moouing Sunne is mooued vnder the Zodi⸗ 


perfect inſtructions, it ſhall be neceſ- 
©1442 acke, and vpon his Poles in the lyne Eclipticke,paſſing by the 


1 ſarye eſpecially, and pꝛeciſelp, to de⸗ 
clare the courſe and motions theres 
wake, Fü, ſignes, beginning in the fyzlt degree of Aries, where he = 
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The Arte of Nauigation, Tol. 1. 
keth Equinor, that is to ſap, hee maketh the day equall vn⸗ 
to the night in all places. Then from Aries, he entreth and mo⸗ 
ueth into Taurus, appꝛoching neerer and neerer vnto vs on the 
Noꝛth part, whereby the length of the dayes are increaſed with 
vs, and the nights are ſhoztened. Then entreth he into Gemi- 
ni, and from Gemini into Cancer, where in the beginning of 
the fyꝛſt degree he maketh Solſtice, and toncheth the Sommer 
o Eftiuall Tropike, and then are the dapes longeſt with vs, rue samer 
and the nightes ſhoꝛteſt. Then declineth he no farther fromthe 7'02'k-- 
Equinoctiall: but returning towarde it, paſſeth by this ſigne, 1 
ſho:tenpng the dapes to vs, and lengthenpng the nyghtes. che Sunne. 
From this ſigne of Cancer, it entreth into Leo, and paſſeth by it 
into Air go, and by it entrettz into the firſt degree of Libꝛa, where 
he is inthe Equinoctiall, and then he maketh the other Equinox, 
ſo that the night is then equall vnto the day ouer all the woꝛlde. 
And paſſing by this ſigne, goeth declining from the Equinoc- 
tiall towarde the pole Antartike, increafingthe nightes to vs, 
and ſhoꝛtening the dayes: and (6 ered. into „ any 
from thence into Sagittarius. And paffing by it, entreth in; 
to the kat degree of Capꝛicoꝛne, to the Biemall 02 Winter Je . 
Tropike : and then are the longeſt*nightes vnto vs, and the 
ſhoztelt dayes .. From hence he teturneth towarde the Egui⸗ 
noctiall, ſhoztening vnto vs the nightes, andlengthening the 
dayes, He paſeth by this figne of Capzicozne, andentreth into 
Aquarius: and paſſing by it, entrethinto Piſces ; and paſſing 
from thence, returneth to his firſt poynt of the Equinodiall of 
Aries, where he began, Yereby it followeth, that as the dunne 


goeth the halfe iron ec art jm ofthe Equinocttall, 
and the other halte on the 


in theſe halfes hath The Cauſe 0 
diuers declinations, is cauſed the oz decreafingofthe w 2% 5 


dayes and nightes, to one moze, and to another leſſe,accozding te d 

as encry one with his Yo21zon diſcouereth of the courſe of the dige 

Dunne, by the litle oz much that he is departed oz diſtant from 

the Equinoctiall, oz as the pole is rapſed aboue his Hozizon. 

Do that when as to them that are on this part of the Equinoc⸗ 

tiall, is the longeſt day and the W night: cuen ſo to them 
on 


The moouing 


ot the Sunne 
in the cent r 
vt bis Sphere 


_ ofthe Zodiacke, certaine dayes of Winter, with their nightes,. 


The ſecond part of 


on the other part, is the longeſt night, and ſhoꝛteſt day. And con⸗ 
trarpwiſe, when vnto vs is the ſhoꝛteſt day, vnto them is the 
longcſt, which ſhall further appeare by euident demonſtration in 
the laſt Chapter of the thirds part. 

The diſcreete Reader ſhall here note, that the Sunne is not 
mooued regularly in the Zodiacke making ſo much by his pꝛo⸗ 
per motion in one day, as in the other, becauſe. his reguler mo⸗ 
tion, isinreſpect of the center of his owne p2oper ſphere oz oꝛbe 
wherein he is mooued, whoſe center is diſtaunt without the cen- 
ter ofthe woꝛlde, toward that part of Cancer, ſo that the greater 
part ot his oꝛbe eccentricke, is towarde the ſeptentrionall part, 
Where the Dunne paſſing by the ſeptentrioall ſignes, is moze 
diſtaunt from the earth, and hath moze to goe of his o2be eccen⸗ 
tricke, then being in the South ſignes : foz paſſing by the Nozth 
lignes, hetarrieth nine dayes moze, to deſcribe that halle ofthe 
Zodiacke, then the other halfe towarde the South part, and foz 
that cauſe the Sunne is moze ſwifter in his motion in the Zodi⸗ 
acke one tyme then another, foz his motion in one day, in the 
South ſignes, halbe greater then it is in one day in the Nozth 
ugnes as ſhall appeare inthe table that followeth: whoſe vſe is, 
foz the finding ol the motion and true place of the Sunne in 
the Zodiacke foz euery day of the yeare, And hereby it followeth 
ofthe ſapde vnequall moouing ofthe Sunne, and by the obliquite 


are longer then certaine other of Sommer. with their nyghtes : 
that is to ſay, that the day naturall inthe Minter, doth ſur⸗ 
mount that in the Sommer, becauſe the right aſſenſion, which 
gunſwererh to one dapes motion of the Dunne, being in the 
South ſignes, is greater then the aſſenſton foz one dayes moo- 
uing, being in the Nozth lignes. * 
e 


The Art of Nauigation. | Fo! 2+, 
The. i. Chapter, of the trueplace of the Sunne. 
in the Zodiacke. 


7 Be true place of the Sunne, is a poynt. 


02 pꝛicke in the Zodiacke, whiche is due lace ot 
725 thus founde : that dzawing a ryght b nne. 
CY lyne from the center of the Wozlde, to 
_ tie center of the Sunne , and carrying 
52 the ſame continually right foozth vn- 
n 6/| tothe Zodiacke, Where this lyne ſhe⸗ 
* KF] weth ar toucheth , that is the trae 
found in thzes maners. One way, by a table: another wap, by an 
inſtrument: andthe thyꝛde way, by a certaine rule, to be bozne 
in memozie , To fynde the true place ofthe Sunne by a fable, The equatica 
ſeeke in the table following; the month that vou are in, in the. ere. 
front oz head of the fable, and the dayesofthe moneth, on the left 
ſyde ofthe table. Then dyprectly againſt the dayes, vnder the title 
ofthe monethes, pou ſhall findetwo numbers, which are the de- 
grees and minutes of the ſigne which you ſhall firſt finde na⸗ 
medouer the head, oz aboue the ſayde numbers. Then to the de- 
grees and minutes which vou ſhall finde,you ſhal equa⸗ 
tion, that is directly of the peere in the which vou are, oz ſeeke 
to knowe. And this ſhall you ſeeke in the table of equations, 
Which is after this: and that which doth amount oz riſe there⸗ 
of, ſhalbe the true place ot the @unne.And here is to be noted, 
that in the common yeeres (which are they that haus not the 
biſextile oz leape peeres) from the ende of Febzuary vntill 
the ende ofthe peere (A ſay of December )ſhall euer one 
degree be diminiſhed oz taken away : and the des 
grees and minutes that ſhall remaine, is the 
true place ofthe Sunne. Now to know 
this by an inſtrument and by me⸗ 
mozie , ſhalbe ſayde in the 
fg. ſeuenth Cahp⸗ 
| ter, 
| 2 1. 
; 7 | 
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The 1 avle o1 the Equation ot the Sunne. 
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the Arte of Nauigation, Fol.: 
This Table ot the Equation of the @unne, ſerueth from the 
petre of. 1545, where it hathhis roote oz beginuing, vntil. 16 80 
- andintheyeereof 1681. ſhall returne to the roote, addyng 
there vnto one degree moze, As fo example. In 5ᷣ peare ol. 1681 
adde one degree vpon the other degree that the roote hach, and 
} fothalthe pere of. 16 8 l. haue two degrees of Eqnation and the 
peere of. 10 G. ſhall haue one degree, 8.46. minutes, which is to 
adde one degree vpon 4 at had the vere of, 15 46. ec. 
And hauing paſſed other. 136, yeeres , you ſhall returne to the 
root, adding two degrees, 


The, iii. Chapter of the declination 
; ofthe Suane. 


VE declination of the Sunne, is the n i; tt, 
arke of the greater _— wheehe declinationct 
* paſſeth by the Poles 5 mne. 

included betweene the Equinociall, 
JW and the Zodiacke. Andheere is to bes 
-—o& noted, that whatſoever foure poyntes 
: She eus which are equally diſtaunt 
Atom the poyntes of equinores (which 
are the beginnings ot Aries and Libra) 
hall haue equall declinations. | 1 
Mhereok it followeth, that the foure quarters of the Zodiack 
haue equall declinations. And to auoyde pꝛolixitie, J will adde 
hereunto a Table ofthe declinations of onely one quarter ofthe 
Zodiack,ſo that al hauing one ſelfe ſame maner of declinations, 
it may ſerue foz all, and the oꝛder of it is this. The ſignes whoſe 
declination increaſeth are in the head oz front of the Table, and 
the degrees ol theſe ugnes deſcend by the left ſide thereof. And the 
ſignes whole declination decreaſeth, are inthe foote of the table, 
and the degrees oftheſe ſignes, riſe by the right ſive ofthe -ſame. 
The diſpoſition ofthe table being vnderſtoode: then to knowe 
what declination the Dunne hath in enery degree cf the Zo⸗ 
diake , you ne m—__ 
44 
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Chapter paſte is decla⸗ 
red) fo2 the day ofthe 
declynation which pou 
deſire to knowe, and 
the ligne whiche the 
& (hall bee found 
in that daye, ſhall vou 


ſeeke in the fronte oz 
-| foote of the Table. And 


ſhall ſeeke the number 
of the degrees on the 
left ſide, And ik it ſhall 
be at the foote of the ta⸗ 
ble, you ſhall ſeeke it 
on the right ſide. Then 
aboue o2 vnder þ ligne, 
in the front of that de⸗ 
gree of the ſaide ſigne, 
pou ſhall fynde two 
numbers, whereofthe 
firſt is of degrees, and 
the ſecond ol minutes: 
and thoſe degrees and 
minutes of declination 
the Dun hath that day: 
Duppoſe p place ofthe. 
Sun were the 24 de⸗ 
gree of v. the name 
of the ſigne ſtandeth at 
the toppe of the table 
theretoꝛe J ſeeke out 


the 24 degree, on the 


ignes| X | 1þ | =| N. | | 05 Sin leſt hande and going 


trom thence towardes the right hand till 4 come right againſt 
V. Inde the declination to be 9 . * 


Againe, ſuppoſe the place of the @unneto be 20 degrees of . 


degrees, 2 0.0. 


_ the 
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The Arte of Nauigation, 


Fol, 23. 


the name of the ſigne is at the foote of the table, therefoꝛe J ſccke 


out the 20 degree, on the right hande and going from thence tos 
. wardes the left hande till J come right againſt 2. 3 finde the 
declin tion to be 14 degrees. 5 1. 

And this is vnderſtood without hauing reſpect to the od minutes 
z aboue the degree, which the true place of the Sunne hath, 

But if you deſt re to verifpe this moꝛe pꝛeciſelp, note the decli⸗ 
nation of that degree, and of the degree following: and take the 
leſſe from the moꝛe, and that which remapneth, ſhalbe the diffe- 
rence of the declination from the one degreeto the other, of which 
difference pe ſhall take a part pꝛopoꝛtion ally, as are the minutes 
of the place ofthe Sun vnto,60.And this part ofminutes mult be 
added to the firlte declination of it, if the declination increaſe oz 
mult be taken from it, if it decreaſe, and then that riſeth thereof, 
ſhalbe the pꝛeciſe declination fo; that ligne, degree, and minute. 
As foz example the 6 of July 1596. J finde the place ofthe 
Dunne to be in 23. degrees . 48. of 69g and to 23 degrees aun- 
ſweres 21 degrees, 3 2. of declination, and the declination of 
2 4.degrees, is 21 degrees. 2 2-/, the difference is 10,”, then J 
ſay by the rule of 3 if60./, which is one degree, giue 10. which 
is the difference of one degrees declination ,what giueth 48. 
which are the od minutes of the plate of the dunne and the quo- 
tient ſhewes 8,”.which becauſe the declination decreaſeth,J ſub- 
ſtract from 21 degrees, 32 ,/.the declination of 23 degrees iuſt, 
— reſteth 2 1 degrees, 24. . fo2 the declination of the dun 

eing in 23 degrees 48. of 69. 

Againe this pꝛeſent veere : 5 96 the 8 of Nouember the Sun 
is in 26 degrees, 33. of. m. to 25 degrees ol. . anſweres 19 de⸗ 
grees 18 ( at declination:and to 27 degrees aunfwers : 9 degrees 
32,”,of declination:the difference is 1 4./.then J.ſay if 60 gue 14. 
what gines 3 32 the quotient is 7. which becauſe the declnation 
dothincreaſe,J adde to 19 degrees 18.“ it makes 19 degrees 
25./,whichis the declination ofthe day pꝛopoſed. 


The 


The ſecond part of 


The. itii. Chapter of the increaſe of the Sunne into 
the twelue Signes , And ofthe EquinoQtials 
and Solſtitialls which deuide the fonre 
times of the yeere. 


The entrance 
ot the Sunne 


A that it is ſayd in the Chapter befoze, 
G54 it foloweth that the ſunne entring into 
5 the foure pꝛincipall ſignes, cauſeth the 
2D) foure times of the pere. Fo2 entring in⸗ 
Ato Aries it changeth the time to vs from 
winter to the ſpzing time. And entriug 
into Cancer, it changeth the time from 
Aan to ſommer. And entring into Li- 
A bra, from ſommer to autumme. Likes 
wiſe OSA Cap ricorne, it chaungeth from Autumne to 
Winter. 20 that when tos that bee on the parte of the Nozth, 
is ſummer, then is it winter to them that are on the South part. 
Oz contrariwiſe being ſommer ts them on the South, it is wins 
The Latine tex to them en the Nozth, The entrance of the ſunne into theſe 
5"E-vinoc- fignes,and all other of the Zodiack hath not been euer atone ſelf 
ll inthe ſame time of the vere. The cauſe ofthis is, that the Latine vert is 
les btb. not equall with the moouing of the ſunne in the Zodiacke, as 
| ſhalbe ſayd in the. x. Chapter, where we wil cntreate of the pere. 
In the time that Chziſt dur redeemer was bozne, were the E⸗ 
quinoctialles , The one at the eyght ofthe kalendes of Apzyll, 
and the other at fyue of the kalendesof October: Ho that they 
had the Cquinoctall of the @p2png, at the.rrv. of Marche, and 
the Equinoctiall * at the xxvii. of September, as 
4 Solſtiti® wziteth John Baptilt Ca op vpon the ſeconde. Chapter of 
the ſphere of Iohan. De ſacro bolco, They indged then the 
Solfticialles, as that of the Sommer, at the eyght day of the 
kalendes of July, which is the rriiii. of June: the other of the 
Winter, they iudged at the eyght day ofthe kalendes of Janus 
arie, which is the .rrv of December, And heere will A not my 


into the foure 
pr inc ipall 


nes ” 


The Arte of Nauigation, | | Fol. 24. 

to ſay how in thole times, at theſe foure dayes (that is to meane, 
in the two Solſtitialles and two Equinoctalles) were celevza- 
ted, oꝛ did chaunce fo ure maraeilous thinges in the wilde. Fans no: able 
Foy in the ſpzing-Equinociall, which was at the. xxo of Part. 
the Sonne of GOD was incarnate, and afterwards bozne 
ofthe Wirgin Marie in the @olffitiall of Minter, whiche was 
atthe .xrv. of December. In the Tquinodtiall of Autumae, 
whiche was the .xrvii. of September, was conceined bleſſed 
John Baptiſt, the cryer and p2ecurſour of Chꝛiſte: and was 
bozne inthe ſommer Bolſtitiall, that was the. xxtiii. of June. 
And this is the ſixth Moneth whereof Saint Luke- ſpeaketh 
in the Golpell. Whiche thyng alſo John Chziſoftome dath 
verifye,ſaying that Saint John was bozne w hen the vayes be- 
ganne to decreaſe, and our Le when they began toincreaſe. 
And it may certeynely ſeeme wazthy to be had in memozie, 
that in tze ſapde @quinotiall ofthe ſpzing , Chzilte ſuffered, 
Adam was created and loſt the eſtate of innocencie, Abell was 
flapne, Melchiſedech offered bzead and wyne, Jſaac by Abza - 
ham was bzougyt to be Caccrificed, John Baptiſt was beheaded 
at Micherunta, ter deliuered outol Paiſan, Saint James 
be headed by Perode, the good Wheefe entoyed Þ aradiſe, and, tow 
the bodies of many Saints roſe with Chzilte, And who ſo more peeci6i!y 
farther d2ſgzeth moze ppeciſelg to knowe the ontraunce of de nas. 
the @unne into Aries, and inte the other pzincipall fignes, ine >< foure 
ſhall in the thy2d2 parte of this woozke-in the eight Thaps ee. 
ter „ fynde rules whiche ſhall wing him to the 

b er 


rere eee eee eee eee eee 


The ſecond part of 


thereof, But to returne to our time „ J ſay this pꝛeſent peere 
of r 5 96. being leape peere, the Dunne entreth into the Equinoc⸗ 
tiall of /. the tenth ol March at a 11 of the clock at night: info 
the fürſt degree ol. w. the tenth ol Apzill at one of the clock in the 
moꝛning: into, 77, the 12 of Bay, at thꝛee howers after noone: 
into S, the 12 of June, ſixe howers after noone:into. . the 13 
of July nine howers:into. m. the 13 of Auguſt, at 2 inthe moꝛ⸗ 
ning: into. =, the i; of September, at one in the mozning: into 
m. the 13 of Dtober, at one in the mozning: into, . the 12 of 
Nouember befoze one in the moꝛning: into v. the 12 of Decem- 
ber at thꝛee in the mozning: into =. the 10 of January,fiue hows 
ers after noone:into X the 9 of Feb2uary, at 8 hours after none, 

And foz toknowe the certaine time of the Sunnes entraunce 
into each ſigne, fo2 any yeere heereafter, you muſt adde faz eue⸗ 
ry yeare ſlue howers, and 49 minutes, which is the oue rplus 
that each peere hath, ſo that in foure peeres it comes to one natu- 
rall day. Which is added to Febzuary, making it thereby to 
haue 29 dayes, which in other yeeres hath but 28, and then pul⸗ 
ling one day back againe from the yeere 159 6. and to that 
which remaineth, adde to the deere 15 97. 5 howers, 49 my- 
nutes, and as much moze enery yeere following, which ſhalbe a 
certaine rule fozener. 

Nowe you mult note that the degrees and minutes, 
whiche are heere noted, are pzoperly foz the Cittye of Lon- 
don Whoſe longitudes is 25 degrees, 5 0,/,and if pou defire to ap⸗ 
plie them foz places moꝛe Eaſtwarde, then fo; every 15 — 

difference 


of the Arte of Nauigation, Fol. 2. 

d. ference in longitude., you mult adde owne haboꝛe, and il 
fſoꝛ places moꝛe d Aeſtward foz euery 15. degrees differente of 
. longitude vou muſt ſubſtract one howꝛe, by reaſon ot the Dunnes , . . 6 
rapt moouing from the Eaſt to the Weſt, fozit is certeyne that hoe byte 
when with vs in London it is twelue of the clocke, to them of 77 =® vs 
Meiſſen which is 15. degrees tothe Eaſtwards of vs, it is one of dm e Kalt 
the clocke:and to them ol forteuentura, which are 1 5 , degrees to 
the Meſt of vs it is but a eleuen of the cloc ke. 

Now that w2 haue Rules to knowe the entraunce of the 
Sunne into the xii.ſignes, thereby may we alſo knowe hys en- 
traunce into the foure Cardinall oz pzincipall ſignes, which are 
they that determine and ende the Equinodialles and Solffiti- 
alles, whereby are cauſed the foure times ofthe yeere. And foz- The entrance 
as much as the generall chaunge of times, is by reaſon of the . — 11 
Sunne, who by his comming neore, warmeth, by his remap⸗ incal 
ning, 'dzyeth: with his departure: cooleth, and bp his long tary- frre 
ing away, caufeth moyſtneffe: we willſhcwthequalities ofthe une. 
pzincipall windes, elements, regions, humours, and ages, in 
one bziefe Table :and then conſequentlie in an other wil we de- 
ſcribe the beginning, myddell, and ende offhe'fouce times ofthe 
reere, aſwell in the monethes, as in the heauenly ſignes. 
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The Table of the qualities of the Elementes, 4 


Quilules, Der diy ot f mot Cold 7 Mbit Cold f by 
artes ofthe yere|/Dommer|Spzyng. |Winter, Autumme 
\Pancipal windes Caſt. Seuth. |Wetf, |Nozth. | 
\Fyze. :|ay2e. © Mater. |Carth. 
ad. South iet. Konb. 
{Choler.* [\\5lood. Flegme. \melicho 
Pouth Dans tate Ade Age. 
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The endl part of 
"Re The Table of the foure times of the yeere, | 
ih 1e. Wa bramnyns. | A1yadeſt. Enae, | 
Sprung. Parche. Artes. Apzil. Taurus hay. Uemmi. 
Sommer. une. Cancer. Julp. Leo. Auguſt Virgo. 
Autume Septemb Libra. |Daob.>corp10|Nouemb, Ocmint 


Winter. Detemb. Capric. Janu Aquar, Febꝛua. Piſces. 


The v Chapter, of the Moone, and of her 
motions and properties. 


the Chapters paſte ofthis ſcconde parte, wee 
haue entreated of the Sunne, and ol his motions 

| and effecs , as the moſt noble and pzincipall lu⸗ 
minarp. In this pꝛeſent Chapter we wil entreat 
95 or the Poone , which is the ſecond luminarie, al⸗ 
| though in the oꝛder ofthe heauens ſhe is the firſt, 
and — vnto vs of al other Planets oʒ ſtarres. The Poone 
therfoze is a round body, ot heauenly ſubſtaunce ſolide and darke 
inreſpect ofthe Sunne, hauing no pꝛoper light ol hir owne, but is 
apt to receiue light. She is moousd from the Weſt in to the 
Calſt,accozding to the oꝛder of the Signes, euery day 13. degrees 
vhs Whole little moze oz leſſe, and ſomewhat moze then 10,minutes, by the 
Nene. pꝛoper motion of the heauen oz Sphere vpon the Ares andPoles 
ofthe Zodiacke. A ſay moꝛe 02 leſſe, becauſe that oner and be⸗ 

ſide the moouing ofher deferent oz circle, which is mooned euery 

day the afozeſayde 1 3.degrees & 10. minutes, almoſt 1 1 ſhe hath 

an Eclipſe where the Poone is fired ; at the motion whereof, 
ſometimes the is maoued moze ſwiſtly t ſometimes moze ſlowly : 

The coniuxee Neuertheleſſe,acco:ding to her ſelfe motion, chee maketh her 
ene vun Courſe in 27 dayes ꝭ almoſt 8. houres ; and 'hauing no light of 
tue dum. her owne the is lightened of the Dunne, as manifeſtly apeareth 
heerebp, that being in coniunction with the Dunne, oz neere 

The Moone Unto him, wee lee her not lightened: becauſe the lyght Which 
receueth her ſhee then receiueth, is onelie her vppermoſt oz highett parte, 


be. whereby ſhee direcllp beholdeth the Sanne, fozaſmuch as hee is 


Wm, 
mn 


The ume & 
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the Arte of Nauigation. 10.28. 
inthe fourth heauen, and ſhe in the firſt, And departing roi the 
Dunne by hec pꝛoper maouing , the Sunn? remaineth on the J., 
Weſt part. Then towarde that parte we begin to ſee a litle of the tune. 

thepartot the P done lyghten ed, and ſo moze and moze by lytle 
aͤnd litle, as ſhe departcth farther from the Sunne. And at this 
tyme ſhe hath her hoꝛnes oz coꝛners to warde the Eaſt, becauſe 
the Sunne is in the Meſt. During this time alſo, ſhe is ſay> to 
increaſe, oꝛthat che goeth increaſting vnto the oppoſition which 7** _ 
we ſee, by the parte ol her, which the Dunne directly beholdeth. Gio. ofthe 
And ſo do wee ſie her altogeather lightened, and call it the full 5e. 
Moone. Then paſſing from the oppoſition, ſhe commeth nearer 
the Dunne by litle and litle, being darkened and hyd from vs 
and lyghtened onely by her higheſt parte: and this time is called 
the decreaſing oz wane of the Moone . Then alſo hath lhe her 
hoꝛnes towarde the Meſt, becauſe the Sunne is in the Caſt: 
and this vntyll ſhee turne againe in coniunction with the Sunne, 
and that we ſee her not lightened at all. ä 
The Moone is leſle then the ſfarres oz other planets, except eee, 
Mercurie, and leſſe then the earth. And if anyſhall affirme the 
contrary, ſaying that it is wꝛitten in the fyaſt of Geneſis, that 
God made two great lyghtes: the greatett to giue light to the 
day, and the leſſe to lighten the night (as Danid alfo affirs 
| meth.) To this J aunſwere, that the Poone being neareff vnto 
the earth, appeareth vnts vs greater then the ſhoulddee, ifſhe 
were further diſtaunt from vs. And although ſhe be great of 
lyght (receyued as we haus ſayd) # bygge ofbody. pet is ſher not 
great in reſpect ofthe other ſtarres. And therefoze the wo2des of derreft ve 
| Geneſis afozeſayd, may be vnderſtoode fo be ſpoken in ſuch mas * earth. 
ner and phaſe as holy ſcripture often vſeth,tohumble and ap- 
plye it lelfe. to the weakeneſfſe of aur vnderffanding,and groſe- 
nefle of our ſenſes. 


The, vi. Chapter of the coniunctions and oppoſitions 
5 of the Sunne and the Moone. 8. 
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The ſecond patt ot 


He Sunne and the Boone are mooued 
vnder the Zodiacke with diuers moti⸗ 
ons, The Poone with a ſwifter motion 
then the Sunne followethhim, ouertak⸗ 
eth him, and goeth befoze him, vntil ſhe 
placeher ſelf in Diameter with him And 

ben thee hath thus ouertaken him, ſd 

PO TY A. AA that they are both in one ſelf ſame degree 

con. of the Z odiacke, then is the coniunction. 

N Then departing krom him, and being in equall degrees ok the 

The ofroßte ſignes oppoſite accozding to the Diameter, is the oppoſition, 

7,1 4. To knowe the tyme of theſe toniunctions and oppoſitions. is 

mea pt oppo Very pꝛofitable and neceſſarie foꝛ Mariners. Theſe times may 

So 4 be knowen in two maners. One wap, by the Ephimeridies oz 

ber. Almanacke, oz other tables, o: Lunarie inſtrumentes. And by 
theſe meanes is knowen pꝛetiſely the day, houre and minute of 
the toniunction and oppoſition; It may like wyſe bee knowen by 
the rules ol tomputation, whiche are the rules that are knowen 
by memozte, although not pzeciſely, as by the bookes aloꝛe ſaid, 
And here is to be vnder ſtoode, that from one coniunction to anos 
ther, accozding to the halle moouinges of the Dunne and the 
Moone, there paſſeth 29. dayes,twelue houres and 44, minutes. 
And conſequently from coniunction fo oppoſition , and from 
oppoſition to coniunction the halle thereof , which is fourcteene 
dayes 18. houres, and 2 2. minutes. To knowe theſe contuncti- 
ons by rules of computation, is pꝛeſuppoſed, to knowe the golden 

-.1-0 de number, and by it, the canturrent an Epade, 

:0/4c10un- 1} The goldeu number, is the number or nienettene prares. In 
which tyme, the coniunctions of the Sunne and the Moone 
make all their varieties in the tymes ofeuery veare: ſo that pf 
the coniunction were the eightteenth day of March in this verre of 
1 «96, from this yeare in the nienteene yeares following, whiche 
ſhalbe in the peare gf 16 16. che coniuncion ſhall returme to bee 
at tye eighteenth day of March. Jt was rſt called the golden 
number by the Egiptians, who fir ſte founde the vſe thereof 
and ſent it to Kane woytten in golden Letters. To _> 

s 


The mot ien- 
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The Arte of Nauigation, Fol. 27. 
thismum ber, it is needefull to know his rootes, which is this, | 
In the verre that Chꝛiſt our Loꝛde and redeemer was bozne , 
(whereby we make this account) the golden number was the =. 

number ok one, which was the yecre of the roote oz begynning: 
and the firſt peere ol the birth of Chꝛiſt, was two of the golden 
number. Sothatiopning to the peeres of our Lo2de one ofthe 
roote 02 beginning, and from all take away the nienteene, then 
the reſt halbe the golden number. And if vou deſire to make 
computation by a nearer roote , take foz the roote the peere of 
1500, When nienteene was the golden number, and in the pere 
of, 1 501, did begin one of the golden number, and ſo conſequent · 


1 
: 


ly euer taking away the nientesne. 
This pꝛeſent peare of 1569 wee haue one of the ge lden num⸗ tbe co 
ber and inthe peere of 597, we ſhall haue : rent, 


The golden number being knowne, it isneceſſarie foz this 
computation of the Boone to know the concurreut. The con- 
current ofcuery yeare, is the number ofthe dayes palled ofthe | 
comunttion of the Boone at the begynning of Parche . And ,,.c,.., 
theſe grow of the difference of the Solar yeere to the Lunar: Lunar yercs- 
As the Lunar veere hath.z 5 4.dayes andthe Solar peere. 365. 
ſo haning euery peere eleuen dapes of difference , which are Lakes 
added euery yeere vntill they come to the number ol thyꝛtie, and er 
paſſing thirtie, thoſe that do paſſe are of the concurrent. ee concur- 
The number of the concurrent ofeuery yeere, is ſounde in 

thismaner, 

And the better tobeare it in memozie, you mult imagine 
thꝛee plates, and theſe commonly are aſſigned on the thumbe. 
As the firſt place at the roote of the thumbe, the ſeconve in the 
myddle ijopnt thereof, and the thyꝛde and laſt, in the toppe ofthe 
thumbe . Then in the firſt place put tenne, in the ſecond twen- 
tie, and in the thirde thirtie. Then by the ozder oftheſe places 
ſhalbe counted the golden number: As one in the firſt place, 
two inthe ſeconde, and thzee in the thirde, returning fowze. 
tothe firſt place. 4c. vntyll the golden number of that peere 
fo: the whiche the concurrens$ is fought. And the number of 
that place where the golden number endeth, mult bee iop⸗ 
ned with the number as golden number ; and that — 


F patt, 


The ſecond part of 
amount thereof, ſhalbe the concurrent, ſo that it paſſe not.3 0. 
But if it paſſe,3 0, then that, that is moze then. 1 0, is the concurs 
rent of that veere. | 

And here is to be noted, that the yecres of this computation of 
the Moone, begin at the firſt day of March, and laſt vntil the laſt 
day of Febꝛuarie, ſo that this pzeſent peere. 1 596, by computa- 
tation ofthe golden number, we haue .. which accounted bythe 
ſaid places endeth in the firſt, which is. o. the ſame ioyned with 
the golden number of. i. makes. 11. and ſo much is the concurs 
rent o2 epa, 

Likewiſe this number of Epacte, oz concurrent, is founde in 


multpplying the golden number by, : 1. and deuiding the ſumme 


To know the 


by. zo. then that remayneth, is the Epacte 0z concurrent. 
The concurrent being thus knowne,then to know the dapes 


2 ofthe Mone, it is neceſſarie to know thꝛee numbers. The firſt, 
is the conturrent. The ſeconde, the number of the moneth in 
which you are, begynning at Parch. The thyꝛde, the dapes 
paſt ofthe ſame moneth . And iopning theſe thꝛee numbers, if 
they come not to. 30. ſo many dayes olde is the Poone. And yr 
they be. 30. it is the conjunction, And ik they paſſe,zo.they alſo 


To know the 


day of tbe 
coniusction, 


that paſte, are the age of the Poone. | 

This is vnderſtoode in the monethes that haue. 31. dapes, 
fo; in them that haue onelie.3 0 dapes, the coniunction is at the 
29. dap, and theythat paſſe of. 29. are the age of the Boone, As 
fo2 example, the firſt day ol Augulk, of the Tpacte, 11. monethes 
from March 6, and dayes ofthe moneth . make in all ,18, and 
ſo much is the age ol the Boane foz the day afozeſapd, 

Againe the 20. of September, ofthe Epacte.1 1, of monethes 
7 and dapes of the moneth 20. makes. 35. and becauſe that Hep⸗ 
tember hath but 30. dapes, we mult take away 29. from ,38, ſo 
there reſteth 9 dayes which are the age of the one, ſo in like 
manner we mult giue to Febzuarie, 29 dapes of the Mone. 

It foloweth , that the dapes of the Poone beeyng 
knowen, then vnreckonyng oz diſceckonyng backe warde. 
we finde foz example. The. eo. of July the Poone hath 5 .daies 
which taken from the, 20. remayneth 15. then the 15. day was 
the conjunction, 

The 


V 


\W 


the Arte of Nauigation. 
T he day cf the conjunction is lykewiſe knowen by ioyning 
the monethes / begynnyng in Parche) with the concurrent, and 


Fol. 28. 


pf they tome nat to. 3 o then at ſo many dapes of that moneth as 


lacketh of, 30.ſhalbe the coniunction, 


Fxample. : 

Jn Auguſtt ot the monthes 2 and ofthe concurrent oꝛ Epacte 
11 are 17. which wanteth ol. o. 1 3. then at the 13. day was the 
conjunction but if it be ſothat they paſſe .30. then taking them 
that paſſe 3 0, from the numberofdayes, which the moneth next 
befoze had, p which remaineth dooth ſhew the dayofthe coniunc⸗ 
tion. as fozexample,the Poneth of December ofthe yere to come 
1597, we ſhall haue ofthe Epacte 2 2. which added with. o, the 
numberofmonethes from March make 3 2. then ſubſtrac 2, the 
ouerplus of 3 o. from 30. the dayes of ouember the month nert 
befoze, and there remaineth 2 8. Then J conclude that the. ⁊ 8. ol 
Nouember i 5 97, the Poone ſhall make comunction, 


The .vii, Clupter, of the declination and vſe of an Inſtru- 
ment, by the which is founde the placeand decli- 
nation of the Sunne. with the dayes 
and place ot the Moone. 


N the ſeconde and thyzde Chapter, 
Jhane giuen rules to knowe the true 
place of the Sunne, and his declina- 


ſcribe an inſtrument. , whereby may 
bee knowne the declination and place 
en = 'of the @unne : and knowing by the 
wil chapter paſt, the dayes of the Poone, 
ſhall alſo bee knowne her place in the Zodiacke, and howe 
muche of her is lightened, and what aſpecte, thee hath with ths 


unn. 7 O02 | 
* E2 This 


To know the 
place of the 

Movne in the 
Zodiack, and 


tion , In thys Chapter J wyll de⸗ wha aspects 


ſhe bath with 
the dunne. 


| 
4 
* 


The ſecond part of 
This Jaſtcument is in ſquare fourme, and hath by the ſides 
23. degrees and ahalfe, of the Whichs the.2 3. and a halfe that 
The deſcrip- deſcende from the myddyſt downewarde, is the declination of 
awe the South ſignes ; andthe other from the middeſt vpwarde are 
the detlinations ofthe No2th ſignes, Mithin this quadzature is 
deſcribeda circle, by the circumference whereof, are the twelue 
ſignes and they2 degrees, ioyned to the circumference : and fur- 
ther within, is the number ofthem, and then their names. Pet 
further within this, is another circle, where are the twelue mo⸗ 
neths, with theyz numbers and dayes. 
Then to the center ot this circle, are annered two rundelles, 
whereofthe greateſt x loweſt is called the rundell ofthe Sunne. 
This hath an Inder, oꝛ ſhewer,in which is poynted the Sun, 
and in the circumference of it are the dayes of the age ofthe 
Boone, Jn the other circle, in the circumference thereof, is a 
rounde hole, repꝛt ſenting the Moone: directly from the whiche, 
is another Index comming foozth of the circumference of thys 
rundell, in which rundell are all the aſpeges which the Poons 
maketh with the Sunne. 
Pauing deſcribedthe Inſtrument, let vs declare the vſe there⸗ 
of, which is this. 
5 o  Fyzlt to finde the true place ofthe dunne, wee mult put the 
nde the true Index of the rundell of the Sunne, vppon the dayofthe moneth 
Rap which we are, oz deſire to know the place ofthe Sunne Then 
mm inthecircleofthe ſignes, it ſhall ſhewe the ſigne and degree in 
the which it is: x in like maner, reſting ſtill vponthe degree, loo- 
king in the paralels that touch in the circumference, and pꝛocee⸗ 
ding by that line thattoucheth the Sunne which the Inder doth 
note, ve hall ſee inthe ſide of the Anſtrument the number of the 
degrees ofthe declination which the Dunne hath at that day. 
Naehe To finde theptacs ofthe Poone, we mult holde the Inder 
ene bl the rundel ofthe Dun, faſt vpon that day of the moneth in the 
; Which we dere to knowe the plate orthe Poone. And accomp⸗ 
ting in the rundel ol thedunne, the dayes that haue paſſed from 
the day ol the Coniunction (as I haue ſayde in the Chapter be⸗ 
foze) and where endeth that number of the dapes, if there 
we. 


the Arte of of Nauigation. Fol. 25. 
we apply the inder of the Poone, it ſhall whewe in the circle of 
the ſignes, the place where the is. Aud ſo ſhall in the 
1 inffrument lightened, oz darkened,moze 02 leſſe as in heauen. An 
» lyke maner , conſidering the plate of the dunne and the Mone, 
ſhall be ſcene what aſpectthey haue, by the lynes that trauerſe the 
ſuperficiall of the Lunar circle of the Poone, 
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The ſecondpart of | 
$1 7ees The aſpects whichths Planeta hau: one to another. ox wheres 
by they behold ane another, art fyue. 


ceniundtion. Comunctionis, wh2zn:tw3. Planzts vie vader one ſelfe ſame 


degree and minute inthe Zd:ack2,wjyaſe charact is this. 
Oppoſrioa. = Dpalitianis, when vetwe ne the place of the Pla nettes is 
halte a circlo, which are 1 80. degrees, and is thus figured, P 
Trinall, Teinall aſpetis,when betwene the Planettes th ll be foure 
ſignes, whichare 1 20. degres, and is figured thus. O 
Quadrine, Nuadzineaſpece is, when one Planet is diſtaunt from anos 
W ther by thꝛer ligaes, whiche are 0. degrees, whole characte is 


this. O. 
$extile, @extile aſpect is, when two ſignes are betwzne them which 
ol are thꝛeeſtoꝛe degrees,andis marked thus, x | 


— And it by mmazie pon deſtre to knowe the true place of the 
Sanne by the Hunne, Without reſpecteof minutes ( whiche may ſufficiently 
ru of > bee done with the Aſtcolabie,beare in memozie theſe numbers 
10.9. 10.1 1. 12. 13. 14.13.14. 13. 12. Of the which the fyzit 

ſerueth foz Januiarie, the ſeconde foz Febzuarie, with theyz 

— 5 5 ſignes: and ſo ofthe reſt, Then to know? in what degree the 
the Sunne is, Sunne is, pott ſhall take away the dapes that are applyed to 
| enery Poneth, accozding tothe ſaid numbers ofthe dayes foz 
the which vou defireto knowe the true place of the ſunne, and 

in them that remaine, in ſomany degrees is the ſunne ofthe 
ſigne into the which it entreth that moneth. And if the dayes 
paſt of the Paneth, ſhall be leſſe then the dayes applyed to the 
ſame Poneth : you ſhall iopne thirtie with thoſe dayes paſt of 
the moneth, and of the ſumme that amounteth , you ſhall take 
away the dayesapplyed to the ſayde moneth, and the reftſhall be 
the degrees in which the ſunne ſhall be of the ſigne ofthe mo⸗ 


Example 


neth palt, as foz example. 


- the Arte of Nauigation. Fol. 30, 
- | 


Jannarie, 10 r The 22. of Dctober , taking away foure- 
. Febzuarie, 9 X tfeenethat were applyed, remaine eyght de⸗ - 
Marche. 10V grees of Scorpio, where the ſunne is. 
10 Another Example, 
II The ſyreof December, whiche are leſſer 
12 O then twelue which is applyed vnto it, it 
13 A | wee topnelyxeto thyztie , whiche-are the 
lam dayesof the moneth nert afoze, they make 
September.13 = 36. and from them wee take away the 12. 
Detober, 14m reſt 24, 20 m 24. degrees, is the ſunne, 
Nouember. 14 7 of the ügne ofthe moneth befoze , whiche is 
Detember. 13 * Sagitrarie. _ 
Ihe vii. Chapter of the Eclipſe of the Moone 


*: and the Sunne. , | 
© Ve Eclipſe of the ſunne and ofthe moone , is a 
; So thynge that cauſeth great feare and admiration 
RX [3287 among the common and ignozaunt people, and ta 
YA them that vnderſtand the cauſe thereof, nothing 
ef == at all, r 
| clare the effects thereof, | 
Che eclipſe of the moone, is the interpoſition oz being of 
the earth bet werne her andthe ſunne. And whereas themoone h dene 
hath no pꝛoper light ol her owne , andthe earth being darke and 
| not tranſparent, makefh his ſhadowe on the part oppoſite to the 
| ſumne : the moone by her pꝛoper motion doth paſſe by this ſha- 
| | dowe, and is eclipſed'oz darkened/eyther in the whole w in 
| | part, accozdingtothe poztion of her that paſſeth by the ſhavoWe. 
Mozeouer (as wee haue ſayde) that onely the ſunne is mooued 
inthe lyne eclipticke , and the earth being in the center of the 
wozlve, the poynt o: pzicke of the thadowe ſhall be under the e- 
clipticke . The moone declyneth from the eclipticke ſometimes, 
to the one parte, and ſometimes to the other, becauſe her eccen⸗ of the dun 1 
tricks wherein the is mooued, doth cut the eclipticke equally in⸗ 52: 
to two halfes,ſothat the one halte of the Eccentricke , doth des 
een, and the — 
4 


„ 


The ſecond part of 
halte fowarde the South, and the greateſt declination of it frdift 
the Ecliptike, is 5, degrees, In that maner, the Boone ſhalbe at 


no time in the Ecliptike , but only when ſhee ſhalbe in eytherof 


The head of 
the Dragon. 


Thetayle af 
the Dragon, 


The Sunne Þ& 
bigger then 
the earth. 


The ſhadowe 
of the earth, 


the interſections where the Eccintricke doth cut the ſayde Cclip- | 


ticke. That interſetion where thee 
paſſeth and goeth towarde the Nozth 


and is marked thus c. The other 
where ſhe paſſeth and declpneth to⸗ 
warde the @outh parte, is called the 


thus 15. And the Hunne moouing by 
his pꝛoper motion, and comming to the 
head, then ſhall the ſhadowe of the 
earth bee in the tayle , becauſe it is 
the poynte oppoſite , And if then the 
Poons come thyther , of her pꝛoper 
motion ſhe palſeth by the ſhadowe , 
and lacking lyght of the Sunne, ſher 
is eclipſed, And if the Sunne 
come to the tayle , the ſhadowe is the 
head , and then likewiſe ſhall the 
3 eclipſed, if ſhee paſſe by the 
ad 


; © Itis to vnderſtand, that the ſunne 
is much vigger then the earth, and by 

in howe muche the further it parteth 

from it, becommeth ſharper and ſhar⸗ 

per, vatyl it come to a pont: ſo that 
the ſhadowe of the whole earth, is pi⸗ 
ramidally ſharpe. And as the Poone 
is lelſe then the carth, yet ( although 
his ſhadows goeth ſharpning) it ſaffi- 
ſeth to ecliple the oone, il ſhe paſſe by 
8 ; The 


part, is called the headofthe Dꝛagon 


tayle of the Dꝛagon, and is marked 


The Arte of Navigation, | 

The Ccclipfe ofthe Sumnr;is theinterpoſition ofthe Boone 
betweene vs and the Dunne, as if the Dunne bee in the fourth 
heauen, andthe Poont in the firſt, ſhe bevng a darke body, and 
by her pꝛoper motion onertake the Sunne then putting her ſelfc 
betweene him and vs, ſhe touereth him in part, oꝛ in the whole: 
and this is the Eclipſe ofthe Sunne. As the Sunne alſo goeth 
euer vnder the Ecliptykes, at that tyme that he commeth to the 
headoꝛ tayleofthe Dzagon, ifthen the Moone make coniuncti- 
on with him, ſhalbe the Ecclipſe ofthe Sunne, fo2 as much as 
they are both vnder the Ecliptike. 1 
The Eclipſe of the Dunne cannot be vniuerſalt in the whole 

earth, J ſap, vnto all them that may ſee the Sunne at the time of 
the Eclipſe, as is the Etlipſe ofthe Moone vniuerſall . Foz if 
the —— haue one part Eclipad, all that map ſee her, ſhall ſee 
her Eclipſed: But the $unns ſome may ſee all wholy Eclipſed, 
and other in part, oz other alſo not at all Eclipſed: and this all at 
one ſelfe ſame time. The cauſe whereof, is the diuerſitie of the 
aſpecte, which is, to ſee the Poone in the Zodiacke out of her 
place: as if the Sunne and Poone ſhould make coniunction 
in the beginning of Aries, and in the head ofthe D2agon,they 
that then ſhould be in the Eguinoctial, vnder the Dunne and the 
FPoone, 02 that the Sunne and the Poone ſhould be in they; 
ꝛenith, they ſhould ſee the Boone hide all the Dunne. 

Ind they that ſhould bee in the No:th Climates, ſhoulde 
fee, that the Poone hivethoz darkeneth onely the South parte 
ofthe Sunne, and not al, Againe, they on the South part, ſhould 
fee the Mone hide the No2th part ofthe Dunne, and not all. 


Fol.; ls 


The Ec| p{ of 


the Surne 0 


The Ecchpſe 
ofthe Sun is 
not vn ue ſal. 


And if at the tyme of the coniunction, thee haue a little paſſed J % c 


is eclipſed in 


the head ofthe Dꝛagon, oz lacke a little to come tothe taple, ſo the whole, or 
that thee be in the Nozth latitude : they that then ſhoulde be 


in the Nozth Climates, ſhoulde ſee the Boone Eclipſeall the 
Sunne: and they of the Equinoiall ſhoulde ſee onely the 
Noth parte of the Sunne Ecelipfed , and they of the 
South ſhoulde ſee him nothing at all Eclipſed , Do that 


although the Eclipſe ofthe Dunne ſhalbe totall — 


„ 


Ofthe quanti- 


tic of the 
Eclipſes. 


The ſecond parte 
cannot be vninerſall in the whole earth. 0 
And nate, that fo the quantitie of theſe Eclipſes, the Attra⸗ 


nomers deuide into twelue equal partes, aſwel the Diameter of 


the @unne, as ol the Moone, and theſs partes they call figures, 
punctes, 02 pꝛyckes: and accoꝛding to the punctes of the Dia- 


meter of the Poone, which is couered by the ſhadowe ol the. 


Why the 
Moene ſce- 
meth ſomes 
time bigger, 


= 
and ſometimne 
leſle then the WM 


Stume. 


_ The Sunne is 


Eclipſed in 
coni unctiõ, & 
the Monne in 
oppoſit ion. 


earth, oz the partes ofthe Diameter of the Dunne, which the 
Poone dooth couer, ſo many fingers0z punts ſhalbe ſaid to be 
Eclipſed . As if. 6. the halfe, if.z. aquarter, if. 4. a terce, 02 
thyꝛde parte, pf ,5, thzee quarters , pt 
8. twoterces, 
It is alio to be noted that although 
the Dunne be bigger then the Boons, 
vet at fometyme the Boone ſeemeth 
greater then the Dunne. And thys 
ſhalbe when the Sunne is in the Auge 
ofthe Eccentrike, and the Moone in the 
oppolite of the Auge of the Epiticle. 
And when it ſo appeareth, hee may 
bee all Eclipſed . Sometymes alſo the 
Moone ſeemeth leſſe , This is when 
the Dunne is in the oppoſite of the 
Auge of the Eccentricke , and the 
Moone in the Auge of the Epicicle, 
Then although wee ſhould ſee the cen⸗ 
ter of the Boone in the center of the 
Dunne, cher cannot hyde him all whol- 
— u the Dunne ſhall appeare 


Ot this that wee haue ſayde, it ſollo⸗ 
eth that all the Eclipſes of the Sunne, 
mult of neceſſitie bee in the coniunc⸗ 
tion, and the Eclipſes of the Poone in 
the opoſitian: whereby is inferred, 
that the Eclipſe of the * 


The Arte of Nauigatioh, | Fol. 32. 
the death ol C hꝛiſt our Redemer, was nat naturall, but mira⸗ 
culous: fozaſmuche as then was. xv. dayes of the moone, at The Fclyt. 
which tyme the moone is at the full, and far re diſtaunt from the —— 
ſunne, and coulde not eclipſe him | "a 


Julyke manner is to bee ofc1vig. 
noted, that to ſee the eclipſes, they of the ſunne mult hee in „ „ 
the day, and they ol themone in the nyght. And whether the te EG 
coniunction be in the night, oz the opolition in the day, the A- 
ſtronomers make none account, 50 


The. ix. Chapter, of tyme, and of the 
definitions thereof. 

. FL» Al mouyages 
© - Dzaſinnch as-hetherto wee haue en- © 2 
treated of the moouinges of the ſunne 
A 1\(& Y and of the moone, and hoe all mos 
"os  / uynge is in teme (fo2 that nothyng 

PH HIS may bee mooued in any inſtaunt oz out 
n) it chalbe conuentent nowe 
CA <3 ko declare what thying- Tyme is, and 
ä into what partes it is deuides. 
Time (as ſayth the Philoſopher) what is tyre 
is a meaſure of moouing , accozding to fy2ſt and laſt, o2 befo:e | 
and aſter. Although by accident(as Armandus hathſubtilly de · Howe time is 
fined) Tyme may be a meaſure of reſto2quietneffe : as meas run & Ler- 
ſures of habites, are meaſures of pꝛiuations. DzZyme may be . 

a meaſure of the mooupiug ot the fyꝛſt moueable, called Pri- 

mum mobile, and cauſe of generation thereby, and of coz- 

ruption by accident . Tyme hath the limittes, that hath the The begin- 
woꝛlde, andas the wozld; ſo is it the cauſe of the moouinge ol the ang pr _ 
heauens, and beganne when G D created the heanens, and . 
wall ende when the worde all bade am tube - as the holy 
ſthooles of Diuines trach us, Atte alſigues to der within mu 
the heauens ,- fozafmuth' as without them, is nepther tyme 
nos any naturall place. All the tyme ſynce & D created 
the woꝛlde, vntyll it ſhall haue an ende, is called Sccu'nm, 
(that is) a wozlde, 63 an age of Tymt Albeit; this wozde 


Sc cu um 


The ſecond part ok 
Set ulum in an other ſence, may be extended farther then the du · 
rabilitie oz continuance ofthe woꝛlde, and this in holy Scrip- 
ture is called Seculum ſeculi, that is, The woꝛlds ofthe woꝛlde: 
02 Secula ſeculorum. which is as much to meane, as, The 


wozlde and woꝛldes to come, whicy ſignifieth cternitic, 02 euer⸗ 
laſtyng woꝛlde without ende. Like wiſe alſo,Seculum is taken 
fo; the ſpace of a hundzed yeeres, whereby in olde tyme certayne 
playes were called Seculares, becauſe they were celebzate from 
a hundꝛed, to a hundzedyeeres , The Pope Paule the thy2de of 
that name, commaunded them to bee celebzate in Rome, in the 
peere of. 153 6. which wasthe yeere in the which the Seculum 
ended,and began ancw Secylum, / 
And as in tyme are diuers moonynges, fo hath it diuers mea⸗ 
Divers moo- (ares; whereof ſame are greater, other lee. The greatell 
neces of meaſure oftyme, is a reuolution of the heauens, which is lowly 
my mooued, and the pzincipall oz chiefe of theſe, is that that the 
Sunne maketh,which we call a yeere. The leſſe meaſure, is the 
moouyng of the firſt mooneable, which mooueth molt ſwiftly : 
and thys meaſure we call a day. And fo2 as much as there is vari- 
ation inthe greateſt meaſures, wee will in the Chapter folo- 
wing, intreate ofthe yeers,and ofthe diuerſitie thereof, 


The. x. Chapter, of the yeere,and ofthe diuers 
beginninges and reckonynges, or 
computation had thereof in 
olde tyme. 


— 


ad ae Mt 
0s 
a C 


Three differẽ- 
Ces of yeeres, 


The great 
Yeres 


Aries, and han begunne they; | 
agayne all returne thither: then ſhouly b the great pee re. 


— f «˖· 


the Arte of of Nauigation, Fog 


By the deſcription of other, the great yeere is when the eight - 
ſphere ioyntlie with all the Auges, make one perfect reuolution „e. 


.y , atthe moouing of the nienth @phere , And this ſhalbe in the chr bee. 


ſpace of.rlir thouſ unde yeeres. 
The ſolar pcere, is a renolution ofthe Sunne, carried by the 


1 p2oper moouyng of his heauen vppon his Aris and Poles of , ſolar 


the Zodiacke, ending where it beganne, and returning an other «crc, 
peere by the ſelfe ſame courſe, as the Poet Uirgil affyzmeth, 


ſaying; 
eAtque in ſe ſua per veſt igia voluitur annus. 


That is to ſay, The veere turneth ag ine tohimſelfe by hys 
owne pꝛoper ſteppes. 
The Egiptians lacking the vſe of Letters, and hauing the 
ſame conſideration, paynted the yeere like vnto an Adder, by! none _— 
ting her owae tayle : andheroof wis a ring called Annulus, e che ere. 
as it were Anaus (that is, a yzere) bceauſe a ring turneth round 
in it ſelfe, as d2oth the xeere. Or the qu antitie ofthis veere were The quanriric 
diners opinions and computations among them of auntient obe yeere. 
tome. The Arabians and Perſtans actounted it regulerly by 
rit. Boones, which are 35 4. dapes. Romulus gaue to his peere 
x. manthes, becauſe th it tyme ſuffiſeth to a woman to b2yng 
foo2th her birth, and alſo fo2 th it during ſo much tyme, it was 
not lawfull fo: a Middowe tomarrie after the death of her hul⸗ 
vande. Numa Pompilius added two monethes, to make it vp 
twejue monethes in, 3 50. dayes, which was the moſt aunctent . „ 
yeere of the Yeb2ues, accozding to the which they account at u Hebes, 
this day The Greekes and Egiptians, conſidering the courſe 
of the Huune, made the yeere ol. 55 .dayes, When by the com⸗ The Greeke:. 
maundement ot Julius Catſar (whoſs ozder we nowe obſerue) 1 c, 
were added ſire houres, to the ende to make equall this number 
of dapes with the courſe of the Sunne: and hereofthe Biſextile 
02 Leape peere had his heginning, from foure to foure-yeeres, 
But to ſay the truth, they erred : The one, by ſomewhat too Leape yeers 
much, and the other by ſomewhat too litle. 3 
T his peere conteyneth, 365. dayts. J. houres, ar — 
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|  Ouid, cauſe that then the @unne beginneth to ryſe toward vs, as Ouid Y 


The ſecond parte of 


ebenes Lykewyſe at the firlt, the yeere had dyuers begynnynges, 
ee. Numa Pompilius beganne it from the Winter @olfficiall, bs- 


affirmeth in theſe verſes. 

Bruma is the Bruma roui primacſt, veteriſque nouiſiuima Solis, f 
WI. Us Principium capiant Phabus & Annus idem. 
ter, the Wilke x | 
ter gl Which may be thus englifhed, 
2 132ume is the firlt of the newe yeere, 
Veeres Andlaſte day ofthe olde : 

The @unne and yeere begin at once, 

As Duid hath vs tolde. 


Romulus beganne it at March, at the Equinox of the ſp2ing, 
becauſe that then all thinges reuiue and flozith : And by the opi⸗ 
nion ok the Diuines, it ſeemeth good reaſon to begin the peere | 

The creation At Marche becauſe the wozlve was created the-2 5,ofthe Ralen JI ' 

otche worlde deg of Apʒyll, which is the. 1 3, of the moneth afozeſapde. Lyke- 
odo wyſe, God ſpeaking of this moneth to the people of Iſraell ſayde 

vntothem: Thys ſhalbe the firſte ofthe monethes ofthe pere. 

The Arabians begyn from the Sommer ſolſtitial l, whoſe opini- | | 

on is, that the Sunne was made in the ſigne of Led. Other be- | * 

gyn the yere in September, about the Equinoctiall of Autumne, 

as do the Jewes, reſting in ths authoꝛitie of Geneſis, where it 

is wzitten thus: Let the earth bzing foozth greene hearbes, to 

haue fruite agreeable to theyz kynde .xc. And becauſe Autumne 

is a fruitefull tyme, they beganne from thence ts account they2 

peere. The Greekes, Perſians, and Egiptians account it 

v1... om Detober. The Chailtians, ſome fromthe Jncarnation of 

Oba ene be · Chzilte, other from his birth, and other from the firſt day of 

gin the yeere. Januarie, | 

Diverſkie iv , In like manner is great diuerſitie in begynnyng the num- 

the uber bet of yeeres , whiche we call Era, that is the date. The 

the (yeore Greekes beganne theyadate, from the death of great Alexander. 

* The Cgiptians from the death of Nabuchadnezer , * 

ans, 


I! 


The Arte of Navigation, 
ſians from Geſdargit . The Arabians oz oozes , from the 
pꝛeaching of Pachomet, who was after the birth of Chꝛiſt < 26, 


peeres. Other alſo from the Romane Emperours. The Chꝛiſti⸗ 
Vans began the account of our Saniour Jeſu Chziſt oo. peeres 


Fol. 34. 


Machomet, 


after his byꝛth, as w2yteth Cardinall Cuſanus.And here it ſhall Th 4ae of 


was commaunded by Dan John King of Spapne, the firſte 
ofthat name, that inthe Courtes and Parliaments which he 
held in Segouia, in the peere of. c 3 8 3. leauing the dates that 
they had begun fcom the Emperour Datauian, foz tribuits and 
other payments ſpecified in Wrytynges and Pziueledges, 
they ſhauld no moze put the date of the Emperour, foz as much 
as the day in the which the Sonne of God became man, 4 was 
bozne bythe blefſed Uirgin, was ſo excellent a thing and moſt 
woozthie to be had in memozie. Do that in Spayne, ſince that 
tyme, in all common TWrytinges, the date is made from the 
Natunty of our Lozde, begynnyng there the firſt day of the 
yeere, and commonly the firſt day of Januarie, Dome Aſtrono⸗ 
mers begin it the firſt of Marche. 

We haue in this Chapter entreated ofthe great yeere, and 
of the Solar yeere, with his quantitie, beginning and date. In 
the Chapter following, wee will intreate of the Lunar yeere, 
which we call a moneth. 


The xi. Chapter, ofthe moneth, and of 
| his differences. 


| Daſidering the moneth abſolutely without ha- _.. 


not be from my purpoſe , to ſhewe how iultly and ryghtfally . ciuituws, 


Lunar 


. ing reſpec to the Solar peere, it may be called yeere,o mo- 
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1 yeere accozding to the diuifion we haue made 
in tb: Chapter ofthe yere , Foz it is areuoluti⸗ rien of 
nnn ot the heauen ofthe mꝛone whiche moneth d. one. 


The ſecond part oł 
we conſider the moneth as part of the yeere, then is the name 
of a month moꝛe pꝛoper vnto it. Foz this wozde Men: menſis, 
in Latineis deriued of Menſura, whiche ſignificth meaſure, 
And ſo the moneth and pecre referred to tyme, all may be called 
month : ſoꝛaſmuch as all is the meaſure of oftume,as we haue 
touched in the ſayd Chapter ofthe peere. 

Tho monethis to be tonũdered in two maners eyther (as 
it is ) part of the Solar yeere, 02 is cauſed by the courſe ofthe 

Moone . Lhe moneth that is parte of the Solar peere, is that 

whiche at this day we ve. Andintoxu of theſe monethes, is the 

The diuiſon peere deuided: as Januarie, Febzuarie, Marche, Apzill, Map, 
dec June, July, Auguſt, September, Oaober, Nouember, De⸗ 

monthes. cember. | 

They are not all ofequal dayes Apꝛil, June, September, and 

Nouember, haue. zo. dayes: all the other haue. 3 1, except Fe⸗ 
b2uarie, which hath. 28. and when the Biſertile oz Leape is, it 
hath . 29. The names and numbers oftheſe monethes were aſ- 

figned at the will, andpleaſure ol men, and the cauſe why they 
haue remayned ſo long time, is the aucthozitie of the Empe⸗ 
rours, that oꝛde ned them foꝛ the common people, who accepted 
them by the Romane Church which admitted the vle of them. 
* — 9 The Lunar moneth hath two conſpderations. T he one is 
the tyme whiche the Moone tarrieth from that ſhee conuneth 
foozth from one poynt of the Zodiac ke, vntill ſhe returne thy- 
ther by her pꝛoper moouing, and this is called the moneth of 

The month of (VE peragration, in whiche reuolution ſhee ſpendeth, 27. daies, 
y*ragration andalmolt ,8, houres , The other conſyderation is, hauyng re- 
— to the tyme whiche the Poone tarrieth, from that ſhee is 
of conſecur;s in coniunction with the Sunne, vntyll another coniunction, 
And thys 1s called the moneth of Conſecution, and is moze 

then the moneth ofthe Peragration, by two daxes. 4. houres 44. 
minutes. Foz the Sunne and the Moone being in 
vnder one point of the Zodiacke , and moouyng both by theyz 
The mooaing PZOPET moouinges, towarde the Eaſte, as the moouyng of the 
4 _-_ is ſ\wyfter then the moouyng of the Sunne, ſyeleaucth 


and Moone 11 
caniiusction. behinde. * 
And 


, 


from weeke to weeke ſo as the fourth 2 endeth at the. 8. 


the Arte of Nauigation. Fol. 33. 


And when the hath ended her moneth ofperagration, the retur⸗ 
neth to the poxnt from whence ſha departed, and not finding 


the @unne there (becauſe in the meane time the Sunne ofhis 
V p2oper motion hath gone almoſt. 27. degrees) the £Boone paſ⸗ 


ſcth from thys poynt, and in the ſayde 2. dayes.4. how2es 


44. minutes, ouertaketh the Sunne: and ſo commonly hath 


this monethokconſecution, 29. dayes. 12. houres, and, 44 mi- 
nutes. So that whatſoeuer is ſayd of the Lunar moneth, is to be 
vnderſtood of this moneth of conſecution, which all they vſe 
that account by Boones : as doo the Yebzues, Arabians,and 
Perfians, 

The Mariners ought not to neglect this computation, be- ro now the 
cauſe it is conuenient fo2 them to knowe the tydes,and other el⸗ „ „N 
fectes cauſed by the aſpectes ofthe Sunne and the Poone, fo2 Mvenc. 
their aſpectes do cozreſpond to the partes ofthys moneth, as the 
coniunction tothe beginning, the oppoſition tothe middeſt, and 
the quartile aſpect tothe quarter, and ſo of the other. Lyke wiſe 
in this moneth, is conſidered the illumination ofthe Moone, and 
the dayes that the light fayleth her: ſo that neyther by day Li des: 
noz by nyght wee may ſee her, foz beeing burnt under the ehe kleene. 
beames of the Dunne, The tyme that thee is ſo, is called In- 
terlunium (that is) the chaunge oz hiding, which is ſome⸗ „e 
time moze and ſometime leſſe. When the conjunction ſhalbe un: 1 . 
from the beginning of Capzicozne vntyll the ende of Gemini, which ncitber 
and the Poone hath Nozth latitude, and her moouyng ſwifte ; db aper 
then ſhall the newe Boone ſoone be feene, and ſo ſhall the In- nor 1 * 
terlunium be but litle. And when the coniunction halbe from 
the beginning of Cancer, vntyll the ende of Sagittarius, and 
the $Poone hath South latitude, and her moouing lawssthe lon⸗ 
ger will it be oz the ne we Poone ſhewe hetſelfe to gg: and cer- 
tatn ofthe cauſes concurring,andnot all, ſo ſhall the Interlunium 
be in a meane betweene both. There is alſo an other month, 
which is called the month of aparition, which conlifeth of. 28, 
dayes deuidedcommonly by 4 werkes, each weeke containing 
7 dayes, fo2 4. times 7. is 28. of which 4 werkes thefirſt is toun⸗ 
ted from the firft appearance ofthe C till the 7,day, and ſo foozth 


day 
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The ſecond part of 


day, in which atompt the odde houres during the Boones abode 
vnder the beames of the O. when ſhe is ſaid to be combult,are.not 


reckoned, 
The xi, Chapter, of the weeke, 


g VE werke is a tune of ſeven daies, the be⸗ 
3 ginning wherof is @unday,and ſo did the 
YI Jewes count their firft day, ſaying: Pri- 
s ma Sabati,ſecunda Sabati, (that ts the firſt 
A © ofthe Baboth, the ſeconde of the Hab⸗ 
& both. tc. to the ſixth of the Sabboth , and 
7 then the Sabboth , The Romanes that 
A called the Planets Gods, fozaſmuch as 
the Sunne was pꝛincipall among them, 

called their firſt dap, the dap of the Sun, the ſecond, of the Mone, 

the third of Mars, the fourth, ol Mercurie, the fifth, ol Jupiter, the 

ſixth, of Uenus the ſeuenth ,of Saturne. The chꝛiſtians ſolemni⸗ 
The Chriſti. zing the Sundap, began their accompt fro it:as on ſuch a day our 
. Loꝛde was boꝛne! on ſuch a day he roſe: and on ſuche a day hee 
Ferine,ſgn;6. (ent the holy Ghoſt vpon his Apoltles. xc, They alſo accompt the 
ethyacar* Hayes of the werke fog Ferias. 


1 — 


he weeke of 
the (ewes, 


The Romans, E 71 


daies or ſome 

time holy or C34 Ji. 
feltiual daies, The xiii, Chapter, of the day,and of che night. 

1 e day is of two coztes, as, the naturall nom: 


Say. JT F091 and the artificiallday,, T he naturall day, is the 
5 1 ſpace of time, wherein the Sunne is caried by; 
MON [M1 thefirlt moueable about ths earth, from tae Po- 

| ridian, ts the Wealt,and fromthe Weaft vndex: 

= the, earth, commyng to the Ca, and ſcom 
thence returning agapne to the ſaid Moridian: and in this time 
bath the Equinociall giuen one whole tucne and moꝛe, ſuche 
part ofit as coꝛreſpondeth to the pꝛoper moouing of ts Sunne: 
oz other wiſe, the natural day is a Circle diſcribed with the center 


The a ofthe ſaane,at the moouing of the firſt moucable. The Romanes. 


na wal day, began this naturall day,from midaight,and ended it in the myd⸗ 
night 


— 


the Arte of Nauigation. Fol. 3 6. 

night following, and ſo doo wee accompt it fo2 faſting dayes:; 

and from euening toeuening, in celebꝛating of feſfiuall dapes. 
The Athementes began it at the @unne fette, oꝛ going downe of 

the ſunne - The Babilonians, at the riſing of the ſunne . The 

Umbꝛians, and Cthuſcos, from the midday, oz none, and en⸗ 
\ dedit the noonc day following, Jn this maner doo the Aſtro- 

nomers beginne it, and finde that the day ſhall euer begin at one 

felfe ſame houre fo2 the qualitie ofthe- Meridians. And yfthey 
had begunne it fromthe riſing oꝛ fall of the @unne,it ſhould not 
be euer af one ſelfe ſame houre, becauſe the Sunne riſeth and fal- 
leth at ſome times ſooner, and at other times later: and ſo ſhould 
the beginning ofthe day be variable. And it is to vnderſtande, 
that when we commonly lap: at the tenth day of ſuch a moneth; The ende of PS» 
the ſame tenth day dooeth ende the ſame day at noone, andthe 5» 22 
houres thatrunne from that noonetpde fozeward, are ofthe ele⸗ 
uenth day: and lo doe the Aſtronomers accompt them. 

The day artificiall, is a part of the day natural, and is the time The anz6Ga 
that the @unne tarieth from that it ariſeth in theCaſt,vntill it - 
fall in the Meaſt. And the nyght is that part that lacketh oz fay- , . , 
leth fo2 the naturall day, which is the time that the ſunne tarp⸗ 
eth from that he hydeth him ſelfe in the Meaſt, vntill he returne 
to appeare in the Eaſt: and ſo the day artificiall and the night, 
make one naturall day. And acco2ding hereunto, it is wzitten 
in Geneſis, that of evening and mozning was made one day, 
Iſodorus defining this artificiall day , ſaith , that the day is the 
pzeſence of the ſunne , oz the being of the ſunne aboue the 
earth :as it is night vnto vs when he is vader it. D2 other wiſe, 
the night is the ſhadowe of the earth, extended diametrallp op- 
poſite to the ſunne The quantitie and differences of theſe 
dayes artificiall, and their nyghtes, and howe they intreaſe and 
diminiſhe,we haue largely declared in the firſt Chapter, 
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The «xiii. Chapter of houres. 


ie thers is twa dyfferences of the 
day, as the naturall dap, and artifici 
all: ſo is there tw3 dyfferences of 
SL /powaes, as howzes naturall: which 
- S canreſponde to the naturall day, and 
5 — > howzes artificiall, which cozreſponde 
N 4 D 2 to the artificiall daye . Hora oz Ora 
* Woe 1&Y is a Gzeeke name, and ſignifieth 
ASD ende. And ſo ſay wee Ora maris, fog 
the ende 02 bꝛymme of the ſea, oz the liſt o2 edge of apparell, 
The hour na- As ſaith [ſodore in his Etimologies. Che houre natural oz equal, 
turalor equal ig A. 2 4. part ofthe dap natural, and is the tyme of paſſing fyfteen 
degrees ofthe Equinodiall. Theſe 24, houres that make one na⸗ 
turall day: The Aſtronomers dooth begin the day at the Meridi⸗ 
an, counting the houres after the oꝛder ot the firſte moueable, 
which is from the ſaid Meridian, in the angle ol midnight, where 
they account twelue houres, and from thence to warde the Eaſt, 
and come to ende the 24. houres in the ſame Meridian where they 
began, and this they vſe fo2 the computation of the tables of the 
mouings of the heauens, The Aſtronomers vſe the ſame in their 
Inſtruments, as in the Aſtrolabie, and Dials Yozizontal, a ver⸗ 
tical, and in all other inſtruments foz houres - In Spapne alſo 
we vſe to account theſe 24. in twotimes twelue, beginning af 
noone, and ending twelue at midnight: and agame, beginning 
at midnight, and ending other twelue at noone. And todifkinc 
the one from the other, they call the one afternoone houres, t the 
other fozenoone houres : and commonly we ſay ſire houres ofthe 
mozning,x fx ofthe euening. In Xtalythey account them from 
the falling ofthe Sunne vntill the next fall the day following. 


Foeures natu- \ 


The houre at- 


tificial or The artiſiciall oꝛ temperall houre, is a twelfe part of the day 
teuperal, arcke, 0z the nightarcke. 


They 
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the Arte of of Nauigation, Fol. 37. 
They are called temperall houres, betauſe they varie in the 
tymes that the day varisth: Foꝛ in the tyme that the dayes hal 
be great, ſo ſhall the houres: and when the dayes ſhall be ſhoꝛt, 
ſo like wiſe ſhall the houres be, and in like maner of the nightes. 
So that, as the artificiall day , great oz little, is deuided into 
twelue houres : euen ſothe night great oꝛ lytle, is deuided into +4, 4. ... 
other twelue. The auncientes deuide the day into foure partes gle dates 
and the night into other foure , gyuing vnto euery quarter —— tek. : 
th:e& hours , At the ring ofthe Sunne', which was the firſte 
houre ofthe fyꝛſt quarter, they called the firſt houre ; and ther 
houres paſſed, they called the thy2d houre,and ſyre houres paſſed 
of the dap, they called the ſyrth houre, whiche was the mydday oz 
noone tyde. Alſo the nienth houre, they named at niene houres 
pa of the dap. And the Sunne lette , oz going downe ol the 
Sunne, they calledthe evening: as ſayth the Poe Uirgil in 
e. : 


. | Ante diem clauſam componet veſper olimpo. 

" Andaeco2ding to this computation , is to be vnderſtood that 

Saynt we wzpteth : That the labourers came to the + log 
Uineyardent the eleuenth houre , whereby is meant the fyfth cl. of: 
houre, one houre befoze the @unne was ſet, And when we read Sobel. 

in . John: The ague left him the ſeuenth houre, rc. By this 

accompt it was one houre after noone, when Chꝛiſt healed the 

ſonne of the Ruler that was diſeaſed in Caxpernaum, In 1 — 

maner by theſe houres , the auncientes deuided the nyght into 3 
foure quarters. gyuing thꝛte houres to euery quarter, And in n <<: 
theſe foure partes of the nyght were Souldiers appointed to e 
watche. In the firſte quarter, whiche they call Canucinium 

(and we the firlt pe they watched all. Jn the ſeconde, which u . 
they called ln«empeſtiuum, being the turne ofmidnyght , the wien. 
poung men watched.Jathethirv, which they called Gal ae 

of the crowingof Cockes, watched the Souldiers of myddle 

age, inthe foure and laſte quarter, called Matutinum oz Anti- 
lucanum(thatis, the ſpꝛyng of the day) the olde @ouldiers wat- 

hed. And thus is vnderſtaod the fyꝛſt, the ſeconds , and thy2de 


watche, 
F 3 


The ſecond parte of ja | 
watche of the nyght , in like maner ought the Mariners to keep 
How Mari- watche andwarde, to auoyds aſwzll tie porill of the fea , as alſo 
vers ought to the dangers of Rouers : and to deuied the nyght qy quarters, 
1 den, afterthe maner ol Souldicrs , as did allo the Mari ners in old 


| - The xv · Chapter, of the making and vſe ofan 
| | vniuerſall Dyall for the dag 


8 Vereas in the Chapter befoze z wee 
haue intreated of houres , and theyz 
dyfferences , wee entende heere to de- 
ſcribe- the making of an Inſtrument 
generall , to knowe the houres of the 
| daye by the beames of the ſunne, 
Iwyyche is done in this maner. Taken 
rounds plate of Laton, and let it bee 
called the Cquinociall Cyzcle „the 
you ſhall deuide into 2 4.equall partes 
by both the ſides , and from the center to euery of theſe partes, 
1 vou ſh all dzawe a right lyne : one ot the whiche ſhall be a Peri- 
— - dian. And in the one parte of that, wꝛite twelue, whiche ſhalbe 
711 the houre ol the mydday oꝛ Noone , And in the other part, wꝛite 
other twelue, whiche ſhalbe foz Midnight. In the hygheſt part, 
turning vpon the center, towarde the right hande, w2yte, one, 
two, the foure. cc. In the lower oz neather parte, you ſhall 
count towarde the left hande, turnyng it vppon the center: 
ſo that the one houre of the one parte, come vppon the lyne of 
the one houre ofthe other kunt ur like maner two vppon two, 
thee vppon thꝛæ, and ſo foo2th of the other. And note that 
im the lyne ol ſyre at after Noone,andat the lyne ofthe ſyre in the 
Po2mng , there remaine certaine round peeces, cozners , 93 
endes, after the maner of Axis, of the thyckneſſe of the ſelfe 
ſame plate, Then make a halfe Circle ofthe ſame mettall, as 
bygge as the halle circumference of the plate, and of the 
theckneſſe ofa peece of foure ryalles of Plate, oz ſomewhat 


mo2e, 


To know the 
as f houres of the 
day by the 
dumme. 
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The Arte of Navigation, Fol. 38. 
moꝛe, tuen as the plate it ſelte, and of the bꝛeadeth of halte a 
fynger, ik the inſtrument ſhall be great: oz lefſe,if the inſtrument 
chall be leſſe. his halle circle, Mall you graduate oz deuide, into 
I 80, degrees, vegynning at the one ende, one, two, thꝛce and ſo 
foozth vnto 90. in the myddeſt, and the like ſhall pou doo from 
the other ende vnto the ſame 90. Alſo, vou muſt number them 
in the bꝛeadth ol the ſame halfe circle: and this halle circle, ſhall 
vou make ſaſt on the neather part ofthe inſtrument, ſo that the 
endes there ol map be fixed in the endes of the Meridian lyne. 
Then thꝛough the center ofthe plate oz Equinomiall Circle, ſhal 
paſſe a rounde ſte le e2 boyꝛe of the ſame mettall, made faſt oꝛ ſo⸗ 
dered in it, ſo that it riſe and come foozth equally from euery ſide 
of the plate and fourth parte of the Diameter ofthe ſame, andthis 
ſhalbe called the Aris oz eriltree ofthe wozlds . T he inftrument 
being thus made, vou ſhall ptace it, oz ſet it in a frame, hauing 
two armes, ſtandardes oz arches, ſo that it change betwerne the 
aide arches. boꝛne vp by the rounde perces 02 endes ol the plate, 
left thereof at the endes of the line of the ſixe afozeſaide, in 
ſuch ſoꝛte, that being thus ſtayed, it may be turned. And in 
the middeſt betweene theſe two armes, beneath in the foote of 
them,o2 where they are placed, pou ſhall raiſe a pzicke, o2 point: 
ſothat the plate whyche ſignifieth the Equinotal,being perpen- 
diculer, the bzymme oz edge thereof may fall vpon the point oz 
pꝛicke, and conſequently the plate tandyngplayne oz flatte , the 
nientie degrees ofthe halle circle, muſt ſhew oz touche the ſayde 
pꝛicke, as ſhal alſothe end oꝛ extreamitie ofthe Aris ofthe wozld, 
and the other end ſhall ſhewe the Zenith oz verticall point. 
This inſtruuient mult be ſo placed, that the Peridian line be ru, heisg 
Nozth and South: which you ſhall finde in this maner. In an oftbe 1n&cu- 
open and plaine place, where the Sunne ſhineth fo2 the moſlt 
parte of the day, you ſhall make a Circle with a payze of compaſ- 
ſes, in the middes whereof, you ſhall ſet a ſfeele oz wyer, ſo vps 
right, that it declyne not, oꝛ bende not, eyther one way oz other, 
and the ſame no longer then the fourth part of the Diameter of... .. 
the circle. Then in the mozning when the ſunne riſeth , the eiche eri 
p ſhadows 443%: 
4 


The ſecond part of 


ſhadowe ſhalbe v2ry long, and as it ryfeth higher and higher, 
ſothe ſhadows wareth ſhozter andſhazter, Then muſt vou ob⸗ 
ſerue the tyme, when the ertreamitie oꝛ ende of the ſhadow tons 
chethin the circumference ofthe- Circle, and where it touchcth 
po thall mike a pꝛicke. Then goeth the ſhadowe ſhoꝛtning vn⸗ 
tothe mydday oz naone tide, and as from thence the Sunne des 
clyneth, ſs dooth the ſhadow2 encreaſe and when it ſhall come a⸗ 
gayne tothe circumference of the Circls, vou ſhal make another 
pꝛicke. Then ſhall you parte in the middeiſt, che arke that is be⸗ 
twꝛene the onepaicke and the other, and from the middle p2icke, 
dꝛaw a right line to the center of the Circle: and that halbe the 
Meridian line, where vpon vou ſhal ſet the inſtrument. Further⸗ 
moꝛe, in the boote of the frame of the inſtrument, you ſhall ſet a 
compaſſeo2 Dpal, which ſhall ſhewe the Peridian line. This 
done, vpon the archesofthe frame, & cozners ofthe fire houres, 
you ſhall turnethe Equinoctiall, ſo far, that itpaſſe ſo much 
ofthe halfecircle by the middle pzicke , howe many 


The eleuition degrees the Pole is rayſed abone the Bozizon 


of the pole, 


ol that region oꝛ place where you are, and 
then the ſhadowe ofthe wyꝛe oꝛ ſtee le, 
ſhall inſtly che we in the Plate, 
the howze, and what a 
clocke it is. 
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The. xvi. Chapter, of certeyne perticuler Dials, Mural, 
and Horizonta 


LET) 


Pong ſundzie manner and faſhions of # 
pertituler dia la, there are two pꝛincipal. 
2 Mhereofthe one is Moꝛizontal which is 
plated e of the Hozizon: 
the other is verticals muſt be made 02 ſet 
on a wall perpendiculer., and direalp 
C agaynft the South oz midday , from 
* che — leuant oz Caſte, to the true 
Eaſt & Weſt, W' © 3 the which the Pa⸗ 
timer call EaſtandWeſt, To 0 malt e of theſe two Dials, 
you mult dꝛawe a right lyne, and callit in the Axis of the poles of 
the wozlve, vpon the vou ſhall dꝛa we an halfe circle, and 
deuide if in. 90. equall And where the halte circle is cut 
with the lyne ofthe Aris, muſt be accounted by the circumfe- 
ference, the altitude of ths pole fo; the citie oʒ place foz the 4 
pou intende to make the Dyall, And i popnt ofthe circum⸗ 
ference — the altitude of the pole, you thall make a 
marke, end wꝛitethere: The altitude ofthe pole. And from that 
popnt,v2zaw a right lyne vnto the poynt where you began to ac⸗ 
count the altitude ofthe pole, which lene ſhalbe called the Se- 
midiamer, oz halfe Diameter of the verticall circle, And from 
the ſame point of the altitude ofthe pole, dzawe another. ryght 
lyne to the other ertremitie oꝛ ende ofthe- Axis, and this chalbe 
called the Semidiameter or the Yozizon: and lyke wiſe from the 
ſame poynt of the altitude of the pole, dzaw a right lyne perpen- 
diculer vntyll it touch in the Aris, and this ſhalbe called the Se⸗ 
midiameter ofthe Equinoctiall. Yereby is conſidered a Trian- 
gle, which hath by the ſides thereof the-Demidiameter of the 
verticall, the Semidiameter ofthe Y92izon, and the Axis of the 
wozlde; which Triangle ſhal ſerue afterward, Theſe thꝛee De- 
ue ute, midiameters, ot the verticall, the Equinodiall, and the Yozizon, 


beyng found, yan tall make th Dpall in thys maner. 


Dials Hort- 
zontall and 
vertic all. 


D:awe 


The Arte of Navigation, 


D2:awe a right lyne ſome what long, and tall if the line of 
 contingence , This ſhall vou cut with an other lyne in ryght 
angles, after the manner ofa troſſe, which ſhalbe the Meridian 

Iyne . Then with your compaſle, take from the Triangle the 
II Semidiameter of the Equinociiall, and of this bigneſſe dꝛawe 
acircle vpon the Meridian line: that the edge oz bzymme of 
the circle, touch in the lyne of contingence: Then with a com- 
paſſe, take the Diameter ofthe verticall circle, it ou will make 
a{Purall Dyall , oz the Semidiameter ofthe Yozizon, pf vou 
will make a Pozizontall Dyall, on a playne o2 flafte ſourme. 
Mherefoze with ſuch Semidiameter as you deſire , you 
dzawea circle vpon the other parte of the Meridian lyne, ſo 
the circumference thereof touch in the lyne of contyngence 
Then ſhall you deuide the Cquinoctiall circle info foure equall 
partes, and the quarter that is fowarde the line of contingence, 
ſhall you deuide into ſire equall partes. And ſetting the ende of 
the ruler in the center of the Equinoctall, and vpon every popnt 
of them that deuidt the ſire equall partes, from thence ſhall you 
dꝛawe cerfepne ryght lines, vntpll they touch in the lyne of 
tontingente. and from theſe pointes of the lyne of contingence, 
you ſhall dꝛawe other right lynes to the center ot tho Hoꝛizontal 
— which lynes ſhalve the determiners of the haures-, And 
neare vnto the Meridian lyne, where it toucheth in the lyne of 
contingence pou ſhall wate twelue, and conſequenfly toward 
the Eaſt, yon ſhal weite: one two, thee, foure, fpud, ſyre, and 
from the ſixth houre. pou ſhall dzawea ryght lyne which ſhall 
paſſe by the center ofthe Hoꝛiʒontal circle equally diſtaunt from 
the lyne of contpngence, The one quarter of the Hoꝛizontal be⸗ 
png d2awne by the ſelſe fame, andoftheſame meaſnre and big⸗ 
neſſe ſhall vou dꝛawe the other, in ſuch ſoꝛt, that the ſame bygs 
nelle that is from twelue to one, the ſelfe came ſhall you giue 
from the twelfth to the eleuenth: and the ſame bigneſſe and 
meaſure that is from one to two, ſhall vou giue from eleuen to 
twelue, and ſo fooꝛth of the other. 
And note that the Yo2izontal Dpall, after the ſyrth hours 


of theeuening, ſhall haue the heures of ſeauen and eyght, 
and 


The * 
of the Dyal.* 


3 he ſecond part ot 

feen and in tlimates farre Nozth.rialſo,andmoze yf neede ſhall re⸗ 

bal, quire, and conſequently muſt haue the houres of fine and ſoure 
ofthe mozning,andin climates farre Nozth,th2ee alſo: andtheſe 
mulk be ſo marked, that from ſyxe to ſenen, may be the ſame that 
is from ſiue to ſire, and from ſe auen ta eyght, the ſame that is 
from foure to ſiue alſo, foure and fyuc of the moꝛning, as ſeauen 
and eight. The Dial being thus dzawne in paper, 02 ona table, 

placing ohe 92 any other thing, mult be paynted (on a table, oz in ſtone, oꝛ in 


Dull, what ſo euer you deſire to make the Diall) a cyꝛcle of the 


ſame bygnefle as is the circle hozizontall, and in that mult be 
tranſlated the lynes and numbers ol the ſayd circle hozizontall: 
Then muſt you make a triangle ofmetall, of the ſelfe ſame byg⸗ 
neſſe 4 fourme that is made in the middle circle: and the ſyde ol 
this triangle (which is called the halfe diameter, of the hozizon) 
mulſt be fixed vpon the £Peridian line of the hoꝛizon Diall, fo 
that the ſyde ofthe triangle ( which is the Aris of the wozld) and 


tall Dyall, and muſt ſtand ſo perpendiculer, that it decline nei- 
rke meridian ther to the one part, nozto the other. The dyal being thus made, 
dal. vou ſhall ſet it vpon a Meridian lyne, ſo that the Peridian lyne 
ofthe Dpall may ſtande oz reſt vpon it, and ſo ſhall the ſha⸗ 
dowe of the triangle ſhew the houre: and if foz thys 
place we deſire to know it,we mult fire it there, 
And it ſoʒ anꝑ other place, ſetting if, we 
ſhall haue a certeyne houre . So may 
wee in any inſtaunt remooue it to 
another place, and likewiſe 
ſet it there to make cer- 
tain and true demons 
ſtration ofthe | 


| 


| | 
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extremitie 0z ende thereof, may fall in the center of the hoꝛizon⸗ 


The Arte of Nauigation, Pol. 41. 
C Vere followeth the Figure ol this demonttration. 
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In like maner as is made the hoꝛizontall Dyal,muſt be made The making 
the verticall, taking from the triangle the Demidiamiter of the 2 * 
Circle verticall. 8 


And note, that fo: the Cycle verticall , it hall not bee 
need⸗ 


wes +» « x 


The ſecondpartof 

needful of maꝛe then fire houres befozenone,and other ſire after 

noone , And the triangle muſt be fixt in the meridian fine vp- 

pon the ſide that is called theSemidiameterofthe Circle verti⸗ 
tal. And if you will not make a triangle ofmetall, but that a 

\ wyze ol vꝛon may giue the ſhadowe, then mulk you make the 
| Caydtriangle of paſte oz paper. And accoꝛding to the fozme oz 

patterne thereof make the wyer of y2on, and cauſe the ſame to be 

ſet in all ſoztes ol dials, as is beloze, 


The.xvii. Chapter of the compoſition 


BE! and vieafan inſtrument generall for 
tc houres ofthe night. g 

here as in the Chapters paſt , 3 haue deſcri- 
bed the manner and fozme to make two dials 
'{ fo: the houres ofthe day, mee ſeemeth that fo2 
the moe perfection of this woozke, it would be 
C* connenient heere to teach the making of a dyail 
The Guarde fo knowe the houres ol the night, by the Circle 
bar, Which the two ffarres , called the Guardians, oz the mouth 
ofthe hozne, doo deſcribe by the moomng of the fyzſfe moos 
neable - But fo2 as much as it is a common opinion, that 
in the mpddeſt of Apzill it is mydnight when the Guardes 
bee in the heade, whereof they take the beginning of the 
OW | 0% wyll declare howe it ought to bee vnderſtoode, 
vigh, Certepne it is, that to bee mydnight, is none other thing 
but the Sunne to bee by the moouing of the fy2it mooneable, 
to euery one in that parte of hys Merydy nm that is fo hynr 
Noche vnder the earth, euen as is to hym-mpdday , oz noone, when 
to hym it is in that parte of the Perpdian that is aboue the 
earth. And in thys 1 peere of 1545. (to be out of doubt 


heereof) J made exp with a pꝛeciſe Aſtrolabie, ſo that the 
kpꝛſte oz fozemoſte Guͤrde ſtarre, being perpendiculerly ouer 
02 aboue the Nozth ſtarre, J faunde in the meridian, where the 
ſunne maketh midnight, the. ix. degree of Taurus, whereby it 
. followeth,that the ſunne being in this degree, which is at the rir 

of Apzill, the (ame Guards fkarre halbe perpendiculerly 1 


dj 
| | 


— 


the Arte of Nauigation. 
the Noꝛth Tarre, which is the lyne ofthe head, andeonfequent- 
ly the ſunne being in the nienth degree of Sco2pio, which is at 
the rrii. of October, the guarde ſtarre ſhalbe in the line of the 
feete : and bythis calculation may be knowne when it ſhalbe 


in the right oꝛ in the leafte, and in all other lynes : ſo that 


Fol. 42. 


they manifeſtly erre, that attount tde mydnyght af the xv ofen. 
Apzyll , when the firf guarde karre is in the {yneof the hea, ? 


accounting a terce oꝛ thirde parte of an houre ſdoner arid moze 
then they ſhould doo. 03 $9" 
Vauing thus ginen pꝛinciples fo} the inſtrument, you ſhall 


pꝛoceede in the making thereof, as followeth . Jn paſte oz ona 


The mikingę 
of the inſuu· 


plate oflaton, make a circle of the quantitie of a ſpanne, oꝛ of the . 


bigneſle that you deſire the inſtrument 02 dpal to be: then make 
an other circle ſomewhat leſſe,ſo farre diſtaunt from the greater, 
that betweene the one and the other may be a ſpace, inthe which 
map be ſigned oz marked the dayesand monethes , Lykewiſe 
ſhal you make an dth:r leſſe circle, leauing ſpate to ſet the num⸗ 
bers of the dayesofeuery moneth. And vnder this circle, ſhall 
you make another, leauing ſpace to pte the names of the mo- 
nethes : then ſhall yoirdenide the ſyꝛſt and greateſt circle into 
right equall partes, ſo that the.rir.of _—_— bein the — 
eſt oz vppermoſte parte of the inſtrument, ere they 
ſay the lyne of the head to bee, Rn he 222. K Be chul 
be inthe neather part. Alfo, the: riii. of Januarie, inthe right; 
arme: and in the leaft arm, the, xvii. of Jul: and ſo the other 


: 


dayes that do fall to the other Iynes, actoꝛding as they auns . 


ſwzre tothe right allenſlon bf the ſunne, as vou may ſee in 
figure, ol FR, 2 . A 
This being tyus deuided, yatmull alſo deuide the ſpaces 
that are betweene the one line and the other , intg the dapes 
which be numdꝛed in euery ſpace { ſo that betweene the xix. of 
Apꝛyll, and the the thyꝛde of June, are. 45. dayes, and that ſpace 
ſhall you deuide into. 45: partes. And whereas the iuſtrument 
being (mall, it cannot in ſo little ſpace receyue ſo many partes, 
ſhall deuide it krom fpue, to ſiue partes, and ſo ſhall you de⸗ 


ude the other ſpaces by the numbers that are igned in — 


The ſecond parte of 
Then one day moze befvze the x.towarde the lefte hand, you hal 
1 make a ſtrike, and there ſhall be the xx. of Apzill. And flue dayes 
* moꝛe befoze , make another frike,, and there ſhall be the xxv. 
1 And vet other fue dapes moze befoze , whiche ſhall be the rr. af 


Apzpll, make another ſtrike ouerthwart vnto the neathermoſt 


tircle, and there ſhall May beginne: And from theſe dayes ſhall 
you beginne to account the dayes ol Pay from fyue to fyue . And 
in the laſt ſpace you ſhall put ſyre , which ſhall make the xxx. 
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the Arte of Nauigation. Fol. 43. 
And there ſhall vou make another ſtrike , which ſhal trauerſe oz 
onerthwart vnto the lefſe circle, And in this maner vou ſhall de⸗ 
n giuing vnto euery of them the number 
} This being done, vpon the outwarde part of the great circle, 
you ſhall cut downe the paper, paſte , o2 plate oflaton,leauing of 
the ſame fo2 a ſigne oꝛ marke, a flower Deluce vpon the rir,of A- 
pꝛill, foꝛ that it muſt be the head: and lyke wiſe at the rrii.of Oc⸗ 
tober, map be left a handle to holde it by, Then muſt you make a 
rundel to the ſame paſte o2 laton , ofthe bigneſſe of the lefſe cir- 
cle, without the circumference whereof,ſhall be left a tooth oz in⸗ 
def, in the which you ſhall wzite, Time. And frem the one ſyde 
of this index towardes the lefte hande,you ſhall dzaw a right line 
that may paſſe thꝛaugh the center to the circumference , and this 
ſhall be the Meridian line-Alſo to this rundel you ſhall giue a cir⸗ 
cle , ſo much lower from the circeunference , that there may bee 
left a ſpace where tze number ofthe dayes may be wzitten- 
And this rundle you ſhall deuide into 2 4.cquall partes, begin- 
neng at the Meridian line of the inder at the twelfth.houre of 
the night. Then in the nert ſpace towarde the left hand, vou ſhall 
make the number of one. Likewiſe in the ſecond ſpace the num⸗ 
ber of two, in the thirve,the number ofth:& , and ſo foozth of the 
reſidae,vnto the other twelne ofthe day, in the oppoſite oꝛ con- 
trarie parte of the inder. So conſequently pꝛocteding i, it.itt. Ec, 
vnto the twelue ofthe inder, whiche ſhall be the rriiii.houres of 
thenaturall day, 
Furthermoze alſd vou muſt make another peece, of theſame,,,, e 
ſubſtaunce of paſte oꝛ metal, in maner of a hoꝛne, in fozme and 02s the (eu; ſtar- 
der as are in heauen the ſeuen ſtarres , which make the leſſe n 
beare: And this of ſuch quantitie, that the firſt oz fozmoſt guar de 1c beate. 
ſtarre, may reache without the great rundell cloſe to the circum- 
ference thereof, hauing the Nozth ſtarre his center, wyth the 
center of the inſtrument . And from this ſtarre oz center vnto 
the firſte and fozmcft guarde ſtarre , muſt be a right lyne , by the 
whiche the hozne mult be Uni 1 
couering 


. 


The ſecond part ot 
couering oꝛ ſhewingof the haures, Alſo,from the firſt guarde 


tothe ſeconde, mult be two partes of nine, ofthat that is from 
the Starre, which ſignifieth the Nozth to the firſte guarde. 
Agayne, the ſecond and laſt guard, muſt be toward the left hand q | 
ouer 02 aboue the firſt, thꝛee quarter partes ot one halte Circle, 
which hath foz the Semidiameter the two partes of nyene, } | 
(whereof we haue ſpoken befoze) giuen vpon theright line that 
goeth from the Nozth tothe fyzit guarde . Theſe two guarde 
Starres, muſt be boaredthzough with holes, of the bigneſſe of 
an Agglet of a poynt, and likewiſe the NazthStarre, alſo with 
the two rundelles th2ough the center, and by that, al thze& perces 
annered, ſo that there remaine a hole in the middeſt, like the 
holes ofthe guardes, ſo that by it, and by the other ofthe 
' guardes, maybe ſeene the Starres in heauen, in 
ſuch ſozte,that the leſſe rundell and the hozne 
may be turned round about the Axis, 
as dooth appeare in the demon⸗ 
ſtration following, 


* * 


the Arte of Nanigatioth 


This inſtrument thus ended and bzought to perfection, when 
pou deſire to know the houre,you ſhall turne the inder ofthe leſſe 
rundell in the which is w2ytten, Time, to that part of the great 
rundell where is marked the day in the whiche you deſire to 
knowe the houre: and directing your face towarde the Nozth, 
ou ſh il make the head * height ol heauen, at the — 

2 pꝛi 


Fol. 9. 


To finde the 
houre with 


the iuſlru-⸗ 


mend. 
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The ſecond part of 
Apzpll . And ſeeing in heauen by the hole in the middeſt the 
ffarre ofthe Nozth, halvinge the inſtrument in ſuche com pale 
of the face, that by the circumference ofthe greater rundell, may 
be ſcene the guarde ſtarre in heauen, you ſhall turne the hozne 
rounde about, vntill it fall vpon the Guardes: ſo that by the 
two holes ol the mouth ol the home, the two Guard ſtarres may 
be ſ&ne and bythe hole in the middeſt, the No2th ſtarre, and all 
thzee with one eye: then the right lyne that goeth from the Nozth 
to the firſt guarde, ſhall ſhewe in the leſſe rundell , the houre 


that ſhall be. 


Thexviii.Chapter,ofthetyme of Ko 
tydes,or riſing and falling 
ofthe Sea, 


LS Carefull accompte ought Pilates and 
*(/&%, Parinerstohane of the Tydes, to take 
: J Pozte, enter vppon Barres , paſſe by 
2 Flattes, and fynally, ſoz all maner of 
Hauigations. Foz being ignozaunt here- 

of, great hurte and inconnenience might 
chaunce vnto them, as did of late to 
the valiaunt Captame, Don lohn Guſ- 


S 


naa the Earle af Webia, in the yore of 


1436. who was dzowned befoze the Citie Gibraltar, foz that the 
Mariners kept none accompt, nepther had conſideration of the 
CTpdes. By reaſon whereof,not onely he was dzowned, but alſo 
with him dyed many wozthy Gentlemen, and valiaunt Cap⸗ 
tapnes of Spapne. 

The rule which Martine Curtis had hereafter ſette downe, 
was made perticulerly foz Spaine, and would not ſerue foz any 
place, but onely where a No:th-Eaſt, oꝛ South Meſt Poone 
makes a full Sea: And therefoze in ſteede thereof J haue here 
ſet downe a geuerall rule foz any point ofthe compaſſe whatſoe- 
uer, by which rule as alſo by the inffrument to that purpoſe fol 
lowing,knowing the age ofthe Poone,and makes 


a full Sea, the Tydes oz founds to the very houre and minute o⸗ 
| uer 


the Arte of Nauigation, 

uer all the woꝛlde, as followeth : firſt, therefozeto finde it in the 
Arithmeticall way, do thus, 

Jfyou deſire to know at what houre is Tyde 02 hygh water, 
in any perticuler place, learne by ſome table, oz els by ſome ex 
pert ariner, what Poone makes a full Sea thereat, as alſo the 
houre apꝛopꝛiate tothe ſaide point of the compaſſe , which done: 
multiply the age of the Boone by 4. deuide the pzoducte by . and 
to the quotient , adde the houre which makes full Sea in that 
place vpon the change dap, if it exced 12. caſt away 12. ſo oſten 
as you map, then the houre ofthe full Sea remaineth, and to euery 
vnitie that remaineth vpon your deuiſion, allowe 12. minutes, 
which adde to the houres, as il there remaine 1. adde 12. if 2. 
adde. 24. and if 3. adde. 38. . as fo; example, The moone be⸗ 
ing 12. dayes olde, J deſire to knowe, at what houre it is high 
water at London bzidge : firſte J conſider that a South ⸗ welt, o2 
Noꝛth⸗Caſt moone, makes a high water thereat, and the ol the 
clock is the houre apꝛopꝛiate to the point afozeſaid:then acco2ding 
to the fozmer rule, multiply the age ofthe moono which is 12. 
by 4. and it makes 48. then J deuide 48. by 5. and the quotient is 
9 and z. remaineth, which added to 3. makes 12, houres 36. 
theretoꝛe J conclude that the moone 1 2. daies olde, the tide is at 
I2. of the clocke and 36. at London bzidge , 02 in any place 
where the like moone makes full Sea. 

Againe,at Trith a Weſt South ⸗weſt oz an Eaſt Nozth-eaſt 
moone makes ful ſea + the houre apꝛopꝛiate is 4 houres 30... the 
mone 26. daies old, J deſire to know the houre of the ful ſea:firſt 
JI multiply 26.the age of the mone,by 4 makes 104.which de⸗ 
uided by 5.the quotient is 20,and 4.rcmaineth , which added to 
4. the houre when the Sunne is vpon the ſaid point of the com- 
paſſe,andit makes 2 5.houres 18./.from which J take away 2 4 
which is 2. times 12. and there reſteth one houre 18. 

And the better to vnderſtande the increaſing and decreaſing 
ofthe Ocean Dea, it ſhall be conuenient to knowe the cauſe 
thereof, whereunto we ſay , that the moone is the cauſe of eb- 


bing and flowing, oz ryſing and falling, increaſe oz decreaſe of bing and 


the Sea: not onely by her lyght, but alſo by her ſecrete 02 hyd 
pꝛopertie. The moone NE about the earth, fromthe e. 
3 


Fol. 47. 


The Moon: 
cauſeth the 


fowing 0 of 


_— 
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The ſecondpart of 
Caſt into the Weſt , vntiliſhe returne tothe place o2 point from 
| whence ſhe departed : and in this coucſe waſtzth 02 endet) 
| ſo much me then one naturall day, in haw2 mice her pao⸗ 
| per moouing is moꝛe then the Dunne ag1inft? the ſieſte zrooue? 
able, ſo that ſhe maketh her tuene oꝛ courſe abaut the fouce quar⸗ 
ters of heauen in xriiii.houces, and fouce fyfthes of one houre, 
which? are the twelue dgrees that ſhie goeth moꝛe then the 
Sunne. And in this time the Ocean increaſeth and decceaſcth 
twyſe, ſo that thisincreafng and decreaſing, anſwereth direds 
ly to the courſe of the Boone; whereby it followe th, that the ſea 
increaſeth ſire houres and one fyfth parte, and decreaſeth other 
ſyre houres, and one fyfth. and ik this day at the twelfth houre, 
14 was full ſea, the lowe water ſhalbe at the ſyrth houre and ene 
11 fyfth parte: and at the twelfth houre and two fyfth partes it ſhall 
I returne to be full ſea: and at the ſyrth haure and thꝛee fifthes, 
f ſhall be low? water againe: and at the twelfth and foure fifthcs 
i} The hore: Of the other day ſhalbe full > from one day to another 
* aut of the the tyde doth ſhoꝛten foure fyfthes ot an houre , which is the time 
r that the aone lacketh oz tarieth moꝛe then one naturall day to 
| returne to the point from whence ſhe departed by the tweine de⸗ 
| An&rrour, Ares, whereof we haue ſpoken. Thereby it manifeſtly appea⸗ 
reth,howe they beguile themſelues that ſay, that the ſea intrea⸗ 
ſeth ſyre houres,and decreaſeth other (pre. Foz if it were ſo, the 
ö The vr inis kydes ſhoulde euer be at one ſelfe ſame time and houre , But ko; 
I of t e tides, AS muche as there is moze then rriiii. houres, by the ſapde foure 
fyfth partes, thereby is cauſcdthe variation of the tydes: ſo that 
j ifthis day, the fyde be at one of the clocke,to mozrow it ſhalbe at 
j on? and foure fyſth partes, and the day following, at two of the 
clocke and th: fyſtes.⁊c. | | 

The inſtrument following ſheweth what houre is apzopꝛiate 
to any point of the compaſĩe:the vie wyerofis as followeth, knows 
ing whatmone makes a full ſca,lay the thꝛid to that point ofthe 
compaſle, then turne the index of the mone, till the day efyer age 
come iuſt vnder the thzid, and then the houre which the inder of 

the Pane cuts, is the houre ofthe full ſea, As fo: & le; 


— rn oe 1 eo - 


— — 


P 1 
— 
— 


Being in London where a @outh-welt.o2 a Nozth-caſt Mone 
makes high water, and the one G. daies olde, I deſire to know 
at 


I 
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at what time it is full ſea the ſame vay: firſt J lay the thꝛid vpon 
| the @onth-weff point, then J turne the index of the Mone til the 
6. day of her age, come right vnder the thꝛid, and J finde that the 
inder ofthe C, cuts þ houre of 7. 48. which is the tunepꝛopoſed. 
q Being at Graues end where a South South / welt Mone 
makes a full ſea, andthe Mone 1 8.daies old:to finde the houre of 
the tide,J lay a thid vpon the South South ⸗ weſt point e turning 
ths index ol the Mone till the 1 8. day of her age come vnder the 
thꝛid, then the inder ofthe C tuts almoſt q. of the clocke, at which 
tune, is the tide to goe fcom Graues end, vpon the day pzopoſed, 


- 
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The ſecond part of 

This increafing and decreaſingofthe Tydes, is not euer in 
equall quantitie. In the coniundtions and oppoſitions , they in- 
creaſe and detreaſe muche , whiche the mariners call high ſpꝛing 
tydes, andthe greateſt increaſe of all, they call the high ſpꝛinges. 
In the quarters of the moone ( which are at the 7. and 22 ofthe 
moone, oꝛ neare there about) they increaſe and decreaſe but little: 
which the mariners call nepe tydes,lowe water, dead waters, oꝛ 


4 lowe flooddes. 


The xix. Chapter, of certaine ſignes, which progno- 
ſticate tempeſtes, or faire weather. 


Good Pilot oꝛ Mariner, ought not to be 
J ignozaunt of certaine ſignes 02 fokens, 
2 upiche the naturall Philoſophers de⸗ 
LS ſcribed of tempeſtes. Foz as they ſigni⸗ 


Nite vnto him, ſo ſhall hee leaue his 
y0zte,oz enter into it: which if he cannot, 
Q. then ought he with patience and hope, to 
tarie the time that God hath appointed foz 
him, who mouethandtroubleth the Seas 
when it pleaſeth him, and appeaſeth them againe at his pleaſure, 

Leſſe hurteth and damageth the ſtroke which we ſ& comming, oꝛ 

fozeſce then that which hath ſtricken vs, and taken vs careleſſe. 

When the Sunne riſcth faire and cleare, it ſignifieth a faire day: 

beef but if it ſhewe vealowe, oꝛ deadly, tempeſt is like to followe. 
kate & foule Agapne, if at the riſing of the Sunne his beames ſhewe them 
weather- feluescontracte,o2 gathered togeather, andſhozt, you ſhall haue 
raine: ifthe miſteso2 cloudes make a circle about the Sunne oz 
Poone, how much the greater that circle ſhall be, ſo much grea- 

ter ſhall be the tempeſt to come: and if there ſhall be two circles, 

the tempeſt ſhall increaſe the moze. And if it chaunce , that at the 

ryſing ofthe Sunne the cloudes be turned redde, it is a ſigne of 

no ſmall tempeſt, When the &unne o2 the Poone ſhall haue 

a circle, looke towarde the part where it bzeaketh , and from 

thence ſhall winde come: if it departe, oz diſpearſe equallye, 

fairs weather ſhall follow? ZUhen the Poone riſeth bzight and 

* ſhining 
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The Arte of Navipation, Fol. zy. 
ſhinyng with pure colour, you may iudge it kayze weather: And 
vkred, winde: pf blacke, rayne, Whenin the ne we Moone, the 
hoꝛnes 2 cozners appeare groſſe oz great, it is a token of tem / ben 
peſt: and if ſharpe, it ſigniſteth fayꝛe weather. 
This that wee haue ſayde, is the authozitie of Plinie and 
Ariſtotle, to whom the pꝛudent Parriner ſhall credite, vntyl he 
haue foundother moze certeyne, eyther by his owne experience, 
o2 by the experience of other wyſe men, wooꝛthy to be beleeued. 
And enery man ought to frauaile as muche as in him is, oz 
the knowledge of theſe thinges, accoꝛdyng as God hath giuen 
him vnderſtanding and reaſon to appoynte the ſame : and this 
ſhalbe wiſedome, bearing in memozie the experience ofthinges 
paſt, to gouerne pꝛeſentlie, and fo pꝛouide fo thinges to come. 
The pꝛouidence of God is ſo great that depꝛiuing b2uite beaſtes ae, 
ofrcaſon and vnderſtanding, he hath giuen them ſenſe, and na- > tem- 
turall inſtinde, whereby they may knowe that, that men do vn⸗ PPA 
derſtande by reaſon, 

By this ſenſe and ſecret inſtincte of Nature, the Antes oz a - 
Piſmires, with pꝛouidence and diligence, lay vp in ſtoze they; | 
pꝛouiſion and egges, when befoze they feele the rayne fo come. 
The Swallowes alſo when they feele the Minter commmng, 
paſſe the Seas, Lykewiſe the Fyſhes, when they percepue rm. 
ſtoꝛmes to come, goe downe to the bottome of the water, and d 
hyde them in the mudde ofthe Dea. And although it may ſeeme 
beſyde my p2ofeſſion, to meddle with matters perteyning to 
Diuines, vet will J not omit to ſpeake that Chꝛiſte our Loꝛde : 
ſayth, as teſtifiethS. Mathe we. When the Phariſees with ub. 
the @aduces (to tempte him) wylled him to ſhe we them ſignes 
from heauen, he aunſwered, faying, Whenit is euening, vou ſay 
it halbe fayꝛe weather, becauſe the heauen is redde: and in the 
moꝛning vou lay it ſhalbe tempeſt, when pee ſee that the heauen 
dꝛaweth to warde redde. ec. They knewe by that they iudged ol 
heauen, to determine thinges to come: as whether it were e⸗ 
uyll totake journey, to enter the Sea, to reape Coꝛne, to lap 
it abꝛoade, oz to gather it in. 3 ſay, that to vnderſtande the 
reaſon that mooned them to haue ache „ of 

| , 


Swallowes, 
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The ſecond part ; | 
„ . teme (whiche wre nowe likewiſe obſcrue) it is neceCſarie to 
77.5 knowe that the redde-colour which appeareth in the euenyng, 
ung. ſignifieth the dzyneſle of the ay2ze , whereby the matter of the 
5 grolſe vapours which ſhould be connertedintothe water, is ſo | 


much dzyed that it appearethin manner inſlamed, and is there⸗ 

foꝛe red, and ſo is it not aptly diſpoſed to bee conuerted into wa⸗ 

ter, and is therefaze the ncareſt ſigne of fapze weather. The o- 

ther figne when the heauen in the moꝛning dꝛaweth toward 

r!4:h redneſſe (pct not redde) ſheweth manifefily that rayne ſhall fo- 

_ lowe. Whereof the cauſe is, that this matter is ingroſſed, bes 

N cauſe this colour cannot bee but in groſſe and thicke matter, 

which is not dꝛyed, and there ſoze is not redde, as the cloudes that 

apeare in the Welt, in the time of fapze weather: but it is a 

matter ſomewhat troubled. and partly redde and is therefoze a 

confounded matter, which touched with the heate ofthe Dunne, 

and therewith bꝛoken and diſperſed, falleth do wne, and is con- 

uerted into water. And further, as touching the ſayde troubled 

o2 groſſe water, J ſay, that the dꝛye and ruadye parte thercof,is 

cyther turned into wynde, by d2pneſle , oz cls beeing com⸗ 

paſſed about, and encloſed with moylte matter, is altogeather 

Whatis rem- Conuerted into rayne , and ſo maketh tempeſt. Foz by tempeſt 

_ 2 not onelierayne, but alſo tempeſtious windes, with 
ater. 

1 Lykewyſe it is Witten by Saint Luke, Mhen you ſee a 

cloude ryſe in the Weſt, you ſay rapne ſhall followe: and when 

the winde blowcth South, you ſay it will he hot. gc. To vnder⸗ 


* The gevera:i- ſtande this, J lay the cauſe of this is, that rayne is made 02 en- 


Jou. gendzed of moyſt vapours, which both may be, 4 are ingroſſey. 

D; other wiſe, a cloude is a groſſe body of moyſte vapours ſo ins 
CS: groſſed, and when the cloude dooth ſo ryſe,it ſhalbe a figne that 
»: ds, raynethall ſhoztlie followe: foz that that was ingroſſed in the 
cloude, ſhall ſoone be reſoluedinto water. To the other reaſon, 
why they ſay that when the winde bloweth South, it wpl be hot: 
I ſay that that wind is hot and date, Furthermoze it is to be con⸗ 
ſydered, that the wyndes are ſometimes dꝛpe, and ſometymes 
moylee, vet not by theyz owne pꝛopertie, butaccozdyng to the re⸗ 
cons 


( [ 
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The Arte of Navigation, Fol, 48, 
gions by the which they paſſe. Me ſeethat in ſome one region 
it rapneth with one wynde, and the ſelfe ſame winde in other 
places diſperteth the cloudes. The Nozthweaft winde is 
dꝛye in Spayne, pet in L ibia it is very moyſt and raynie. The 
South wvnde in Europe, cauſeth rapne in moſte places, and 
thereſoꝛe the Poets named it the winde of waters: and this 
winde in Pale ſtina oz Jurie is dꝛie. The cauſe ofthis diuerſitie, 
is, that when the winde bloweth in nale ſting, it paſſeth by hot 
and dꝛye regions as by the dezartes of Affricke, and paſſeth not 
by any ſea at al. But when it bloweth in thoſe partes of Europe, 
it muſt ofneceſſitie paſſe by, and ouer the waters ofthe ſea Me. 
diterraneun , 02 the Leuant ſea, where it gathcreth moyſturs 
and cauſcth rayne. The Leuant oz Caſt winde, in Malaga,and 
Gibralter, is moyſte, and in Sheres De la Frontera, is hat as 


Pell. 


The. xx. Chapter, ofthe hi ight and ſhynyng exhalations 
that appeare iu the tempeſtes, which the Ma- 
rincrs call Santelmo, or 


Corpus ſancti. 


Gaozaunee is the mother of errours, 

and tyercfoze wyll J not omitte to 

ſhe we the naturall canſe Heercof, al- 

though among cerfayne ſimple and 

ignozaunt people, it is accounted 

foz a mpꝛacle, that in certain: tempeſts 
on the Sea, the Parriners ſe certeyne 

* 8 A ſhining and bzight fyzes which with 
great ſuperſtition tcp kneel: downe vnto, and pꝛap vnto, atfir⸗ . 2 
ming that it is Sante mo that appearcth vnto them a nat conten⸗ 1/4115 5 
ted hecre with, ſome ſweare that they haue ſeene dꝛops ol grerne NN 
war fal downe: Other affirme that this war is of ſuch heat, that ik 
it fall from the toppe of the ſhippe, it dooth melte the Roſen and 
pitche of the hatchcs of the ſhyppe with ſuch other foolyſhimas 
ginations, and therfoze it ſhalbe good bzicfly to ſpeake hereof; to 

oppe 
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ſkoppe the mouthes of ſuch fonde and ignozant perſons. The 
A e! erhalations oꝛ vapours ofths grofe fumes oz ſmokes that riſe 


1 red of«xba- fromthe earth, are conſtrained oz gathered togeather by the 
| "iow coldneſſe of the night, and the ayze, are thyckened in 5 


Vapours, 


iT - fy2ſf region of the ayze, next vnto the earth. This may, and 
| is wont to be enflamed oz kyndled, and if it finde a bodye wher- 
| vnto it maycleane , it abydeth in that vntyll it bee conſumed, 
This fy2e is cleare, and ſhyneth, and yet burneth not. The 
| Gzeekes call it Polyduces , and the Latines call it Caſtor 
C:tor and And Pollux. Jt is accuſtomed to appeare vpon the chꝛoudes, 
A—_ and oftentimes is ſeene vpon the pykes of ſouldiers, inthe ar- 
mies of men of warre, as Plinie wziteth: and this, aſwell by 
reaſon of continuall (moke , as alſo by the heate of much peo- 
bn or ple. Certaine it is, that ſmoke'is none other thing then fy2e 
and dame, Diſpearſed : as flame is an erhalation 02 euapozation that riſeth 
| in manner of ſmoke, from a groſſe oz fat bodye, and at the time 
«615-1; {at it ryſeth, beeing gathered togeather, is conſtrayned in- 
of he land & to flame, inueſtured with fyzz This reſplendence oz ſhy- 
water. nyng, is alſo oftentimes ſeene , not onely in iourne ping by 
lande, but alſo in ſapling by riuers: and when if appearcth 
on the lande, it ryſeth of the ſmoke that is gathered togea- 
ther with the colde ayze ofthe night, and on the bankes ofri- 
uers : this ſmoke is gathered of the exhalations of the water, 
and conſequentlie beeing kyndled, appeareth bꝛight and ſhy- 
nyng. . But nowe let vs come to the ſhyppes that ſaple by the 
Sea, and to the Parmers that are accuftomed to tempeſtes. 
— To them therefoze J lay , that that lyghte oz ſuch other 
engendeed in lyghtes as they ſes, is engendzed of the fumes and ſmokes of 
_ they2 Shyppe, with the heate of men couched cloſe and neare to⸗ 
geathcr in a narrowe place, and when a tempeſt ryſeth, the 
ſayde (ſmoke is thyckned, pꝛeſt togeather, and beaten downe 
by the windes, in ſuche ſozte, that becingtoſſed from one ſide 
to another, it is ſet on fy2e by moouing, and taketh hold 
ſometime on the ſhꝛoudes, and ſometimes on the toppe, and 
ſometime alſo in the poupe, oz in the fozeſhippe : ſo that to (ce 
thys light, oꝛ the (am to appeare, is a naturall thing, and not 

ſupcrnatural, 7 

hen 


the Arte of Nauigation, Fol. 
When Captaine Bezerra was at Cozon, in the Emyærours 
Nautie, with his company of Souldyers, hee ⁊ghaunced to be in 
a tempeſt, and ſawe the ſayde fyꝛe of Sanfelmo, which ſhozt- 
1 after deſcended ſo lo we, that the Captaine might eaſily come 


1 f 


| 


toit: and taking it in his cloke, he founde it to be a little dzoppe 

of water, Some haue thouggt it to be a certeyne ſhyning Flye, “ Ming 
called Taros, which the ſea men ſome time ſee in a calme in the 
Sommer ian: and thus Santelmo appeared no mae. The 
Captaine remained aſtoniſhed at the mockerie, and the other 
pertepued it to be no miracle . The opinion of the Pariners adam 
that affirmedit to be Santelmo, may ryſe of@ainc Eraſmo, os pinie 
Byſhop of Naples, (who as they ſay) not onely in his life time of the Mac; 
but alſo after his death, was a patrone and helper of Mariners 

that called vpon him in tempeſtes, This name of Eraſmo, they 
of Naples call Ereemo: and pzoceſſe oftime taking away one 
e. by the figure of Sincope, remayned the name of Santermo, 
And the Spaniardes, who neuer can long keepe anyſfrange 
vocable, call it Santelmo, turning r. into. l. Vet ofthis Han⸗ 
telmo,whereofthe £Paryners ſpeake, there is neyther ſcripture 

that maketh mention, noꝛ authoꝛitie that confirmeth it. J heare ,,,.:... 
ſay that the Fryer pꝛeachers hadde a religious man, of coms trier prea« 
mendable life, and good conuerſation, named Frier Pero Gon. . 
zales, bozne in Galizia, and that in his life time our Lo2de dyd 

certaine miracles by him, and that this is he that ſhyneth and 

giueth lyght in tempeſtes , No doubte, but G O D Wwozketh 
my2aclesin his Saintes, and by his Saintes, as ſayth Dauid. dy i. 
But if this ſeruant of GD D wag Pera Gonzales, howe then mon ©; 
ſhall he be Santelmo 2 Another difficultie there is, as touching ancient que- 
thys lyghte : fo2 there are wzytinges of moze antiquitie then 

the lawe of grace and commyng of Chzilte in fleſhe , which 

gyue teſtimonpe heereof, Foz the Poet Uirgill, in the ſecondof 
his Aeneidos wzyteth, that his fyze appeared vpon the head 
of Iulius Aſcanius: And Titus Linus in his fyz[te booke, af- 
firmeth,that it appeared vpon the head of Seruius Tullius, the 
lirth Ring ofthe Romaines, | 


Pom 


The ſecond parte of 
Ty APs Ponfponius Articus ſayth, that Rome beganne to be builded 
+808 in the thyꝛde peere of the thirde Olimpiades, that is, inthe tenth 
peere of [onathan kyng of the Jewes, and from the creation tb 

the woꝛlde. 3201. yeeres, and. 72 9. peeres befoze Chailt ud 

[ 


The Romaine Sauiour Was bozne , The kynges of Rome Were ſeuen, and 
I raigned. 244. peeres. Eulebius ſayth, they raigned. 246. Seruins 
Tullius, raigned, 44. veeres, Tarquinus ſuperbus . 25. yeeres 
after hym. So that diſcounting theſe peeres, it ſhall appeare 
clearely as J ſay. Although the veeres were not diſcounted, let 
them reade Diadotus Sicu/us, an auncicnt w2yter, let them 
reade Plucarchus, Ariſtotle, and other olde Authours that haue 
wzitten heereof, and they ſhall finde,thatiftempeſtes be neare 
vnto the Sea, theſe fires and lightes appeare in them: and aps 
peared not onclie tothe Gentiles, but at this dayalſo appeare to 
the Turkes and Mooꝛes in tempeſtes, Then onely one light 
appeareth, it is taken foz an euill ſigne: and heereof ſapde 


Propertius thus, 
Candida fœlici ſoluite vela toro. 


ocelizk: os And Why it is an euill ſigne, chis is the cauſe: that if the tem. 

Fl fre is an euill peſt that riſeth be great, it choketh the exhalation, although pet 

1 — by the part leaſt troubled, it appeareth. When there are two 

= lyghtes, it ſignifieth that it is ſufficient to conſume the matter 

of the tempeſt, oz that the tempeſt beginneth to ceafſe,and the 

groſſe humour hath the maiſterie. But ſometime it chaunceth, 

that two lyghtes appearing, there may be a tempeſt, and one 

appearing ſhall not ber ſo great, and oftentimes there is a 

tempeſt without any lyght at all ſeene. The blinde Gentilitie 

©1002; Called theſe Caſtor and pollux and placed them in heauen in the 
Pollux. ligne of Gemini. | 

Nowe remaineth to aunſwere to one obiection of the 

3 of Marriners, Who ſay , that neuer man that hath ſeene theſs 

 - * Fy2es hath periſhed , To thys Jap, that many may ſee, 

and haue ſcene theſe lyghtes, of whom, ſame haue been in pe⸗ 


rell, and ſame dzowaed ; Notwithſtanding, no man _ al⸗ 
rme 


oe 


the Arte of Nauigation. Fol.50, 


fyzme , that if the dzowned myght ſpeake , they woulde ſay 

that they haue ſeene them. Therefozethe wiſe Chziltian Pas 

riner ought ts haue a cleare conſcience , and to call foz the 
helpeof almightie G DDD, lifting vp his eyes andhandes 

* bnto heanen,and ſay with the P;ophet, Saluum me 


— » quoniam intrauerunt aquæ Palm.Lxvü 
vſque ad animam meam. Saus 
me,oh my God, foz waters 
haue entred euen vn⸗ 
to my ſoule . 


0. 


Here endeth the ſecond part. 
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The thyrde part, entreateth of the com- 


poſition and yſe of Inſtrumentes, and 
Rules for the Arte of 
Nauigation, 


| The firſt Chapter, of the number, order, 
| and names ofthe windes. 


Why Fos M N Olus, King ot the Eolus Jlandes, 02 Js 
— d undes ot Vulcan, was ſo greatly eſtee- 
| [297 med, foz having reaſon and knowledge 

— 7 ofthe winden, that they ol auntient time 

A g talled him the God and Loꝛzde of them. 


N With no leſle conſideration, the pꝛudent 
po uriner ought not to bee ignozant of 
ae the, oz as muchas the vniuerſall benefit, 
1 tcõmoditie of Nauigation conſiſteth therein. And to haue the 
$2. better knowledge thereof, you ſhall vnderſtande, that winde is 
fruite of the apꝛe, and vapour of the earth: the which by reaſen of 

his ſubtiltie, perceth the ayze, ſtriketh it, and inloꝛceth it. Other 

ſay, that winde, is ayze, mooued oz toſſed by the vehement infly- 

ence of vapours of contrary qualitie. Jt is in Latin cailed Ven- 

tus, becauſe it is vehement, and violent, whoſe foꝛce is ſo great 

that it ouerthꝛoweth not onely heapes of ſtones, oz rockes, and 

caſteth downe trees: but alſo diſturbeth the ayze and the earth, 

The foure And mooueth the ſeas, There are foure pꝛincipal windes,which 
principal's come from the foure cardinall oz pzincipall pointes ofthe Noꝛi⸗ 
windes, jon. TWe haue ſaydthatthe Meridian circle, cutteth the Yo 
| — 


| 


the Arte of Nauigation, Fol. fi. 
pen in two pointes (that is) in the No:th and in the Mouth e the 
@quinodialentreth it in other two, that is, in the Gaſt and Melt: 
and from theſe foure pointes come theſe foure winds whereof al 


in auncient tune, named in this maner. That that commeth from ,,, 
the Eaſt, they called Sub ſolanus, which we call che Leuant, oz 

Caſt winde. That commeth from the South they named Auſter, $ouck, 
which we call the Meridian, oz South wind. Thatcommeth from 
the Weſt,thoy call Faucinus, whiche wee call the Ponent oz 
Weft, That fromthe Roꝛth they named Septentrio , 0 A- 


quile, oz Boreas, which we call Noth . Toeuery of theſe ſoure . 


wyndes, they adiopned two collaterall windes, in maner as fol- 
loweth , That, that is from the Eaft towarde the parte of the 
Nozth, where the Tropike of Cancer aryſeth,ozcommeth fozth, con. d 
they called Vulcurnus : and that that is from thence towarde the * 
part of the South, where riſeth the Tropike of Capzicozne, they 
called Furus : alſo that is from the Weſt towarde the part ofthe 
South, where the Lropike of Capzicozne goeth downe,they call 
Aphricus:and that that declineth to the Nozth, where the Tro- 
pike of Cancer goeth downe, they call Caurus. The Collaterals 
ofthe No2th and the @outh, anſweareth tothe circumferences 
of the Polar circles: that that is from the Nozth towarde the 
Lenant , oz Eaſt,they call Aquilo: and that declineth toward 
the Weſt part they tall, Circius: that is from the South toward 
the Eaſt, Euro Auſter , and towarde the Weſt, Euro Aphri- 
cus: thus many hath Ariſtole in his Petheoza, With theſe xii. Tye 
windes,they ſapled in olde time, z made their compaſſe by them. 


- 


The Yyd2ographersof late dates, & ſuch as are tranailed and xighe whole 


exerciſcd in ſayling, agree with the auncients, in the foure pzin-s . 


cipall winden, although they haue chaungedthe names, calling g, 


Horizon by 


the Lenant,oz Dzient Eaſt: the Ponent 


Septentrionall, | 
theſe foure windes,they denideeuery 


ter of the Yozzonin- 
to twohalfes , made ofthe two nearelt , in this maner. Be⸗ 
twane the Nozth and the Eaſt, taking name ofthem both, they 
named the t. Betweene the Taft andthe South , they 
nume the Southwtf; and betwene the South and the Meſt, 

* Doutywe ll: 


the whole cripture maketh mention. Theſe foure winds, they Lubes. 


| + 


oz Occident, Weſt: the the fou e, rite 
Nozth: and the Peridionall, South Betwiene . 


The thyrde part of 


South⸗ welt: betwene Melt and Nozth , Hoꝛth · weſt. Cheſe 

cyght windes in Nauigation;they call whole windes. 

Wetweene theſe eyght windes, they place other ergyt, 

that are called halfe wyndes, ;- whyche alſo are named of 

the two that are neareſt bat“ them. That that is be- f 

twerne the Nozth and Nozth-eaft, they call Nozth Nozth-ealt, 

35etweene Nozth Eaſt, and is @alt, N aſt ; and ſo fozth 

of the other. Belide theſe halfe windes, they haue other which 

they call quarter windes. Theſe take the name ol the windes, to 

the which they decline: as ifto the quarter from the Nozth , tos 

warde the Nozth-caft, they call it Nozth,anda quarter toward 

the Nozth-eaft, that is, Nozth and by Eaſt , And that that is 

towarde the Nozth- they call Nozth, and a quarter toward 

Nozth-weſt. And ſo of the other, as ſhall be verified in the fy- 
The devifion ure following: whereof is gathered, that deuiving the eight 
olche winds, pzincipall windes info halfe windes, they are 16, And eue⸗ 
xii, winds Ty halle winde deuided into twoquarters,are in all 32, 
mall windes. Some haue been ſo curious, oz rather ſo 

vainely careful! and too pꝛeciſe, that they haue 
deuided them into 64. And in the Cardes 
that they haue, the confuſion of 
lynes is greater , then the 
p;ofite that may bee 
taken thereby, 


The 


e 
eee 
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* 
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The Arte of Nauigation, Fol. 5 2, 
The Demonſtration of windel. W ad id 


0 renn i in 
* = * 


tte Oz els that thoy hau 
teſpecte ot 
ræco, becauſt 


The thyrde part 


Libeico, becauſe it commeth from Lybia, and Syroccho, becauſe 
it commeth from Syzia, and beginning at the Nozth, theſe are 
their names, Tramoutana, Grzco, Leuante, Ponente, Mae- 
ſtro, and that that is betweene Tromantana and Grzco, they 
call Grzco Tromantano, and that is betweene Grzco and 
Leuante, they call Grzco Lauonto, and that is betweene Le- 
uante and Syroccho, they tall Leuante Syroccho, and that is 
betweena Syroccho and Mezzo lorno, they call Mezzo lorno 
Syroccho, and ſo of the other: and the like of the quarters, 
And becauſe they that ſayle inthe Dcean,are gouerned by al⸗ 
titudes, wee will ve the names that they vſe, where we infende 
| foentreate of altitudes, and euery man ſhall vie them as he liſt⸗ 
1 — an the diferencs is not in the windes,vut onely 
2 names, 


The ſeconde Chapter, of the compoſition 
e the ſea . = 


.. Riuingto the ende defired (whiche is 
- Nauigation, the pzincipall intent why 

V IJbegan this wozke) A ſay, that Naui- 
gation oz Sayling, is none other thing 

| then to iournep, oz vopage by water, 
from one place to another, and is one of 
tze foure ditticulteſt ti ngs, whereof the 
moſt wiſe king hath w. ittẽ. Theſe voy⸗ 
ages do differ from voyages by lande in thzee thinges : fon the 

lande is fp2zme and ſtedfalf , but thys is fluxible, wauering, 

and mooueable. That ofthe —_ knowen and fermined by 

The daunger markes, ſignes, any limittes : but es. uncertaine 


— and vnknowen. And il in voyages by there are hilles, 
2 mountainea, ockes andcraggte places, ptaces, the ſea 1 4 ſame 
ſeuen falde with toz neats andtem efes: therefo vpoa⸗ 


ges beeing ſo difficult, it Malbe harde to make the ſame vnder- 
ſtoode by wozdcs 02 waiting. Che beſt explication, oz inuentign, 
that the wittes of men haue found foz the manifeſting of is, is 


to giue the (ame paintedin a Carde. 10 
2 


the Arte of Navigation Fol. 5 5 


Fot the dzanght , oz making Wwhercof, it ſhall be requſite to 
knowe two thinges: whereofthe one is, the right poſition of 
 þ ces, ozplacingofcountries ans coaſtes. The other is the din 
ces that is from one plate to another. and ſo the Carde ſhall hane 
two diſtriptions. The one that anſweareth to the poſition, ſhalf rv. ; o: 
be the windes, which the Mariners call lynes oz poyntes of be, 
the compaſſe : and the other that aunſwereth to the dyſtances, inwe pans 
ſhall bethe dzawing and poynting ol the coaſtes of the land; any *=5**: 
of the Jlandes compaſſed with the ſea, To point the windes, oz 
lynes,younutt take ſkinnes of Parchment, oz large Paper, of 
ſuche bygnelſe as you wyll the Carde to be; and in it dzawe two 
| right lynes with blacke inke , which in the mydveſF ſhall S7 - 
| denive them (elues in rig T tothe 
lengthofthe Carde, which ch il be Gall and Melt and the other 
Hoꝛth and South. Uppon the print where hey tutte, make a 
center, and vppon it, giue a pʒiuie oz Hyd-circle, whiche may oc⸗ 
tupie in maner the whole Carde. tirtle, ſome make with 
lead, that it mayeaſtly be put out Theile two lynes deuide the cir⸗ 
cle into foure equall partes, and euer parfe'df theſe ſhall you de⸗ 
uide in the middeff with a pꝛicke o2 poynte. Then from one 
poynte to another, dzawe a right Diamctralł᷑ typne with blacke 
incke: and ſo ſhall the circle remaine deuided with fonre lynes, 
into oight equall partes, which tozreſpotide to the winden. 
Jn like maner ſhall youdenideenery of the eighe inte uakl 
partes, and euery parte of theſe is called a halſt winde. Then 
dꝛawe from enery poynte , to his oppoſite Diametral, a right 
Ipne, ofgreene oz azure ; lykewiſe ſhall your deuide euerie halfe 
winde in the circle, into two equall partes. And from theſe 
pointes, which deuide the quarters, vou ſhall dꝛawe a certaine 
ryght lyne with reddeinke , whiche alſo ſhall pate by the cen- 
ter, whiche they call the mother compalſe, 92 chiefe compaſſe 
ofthe Carde , being in the mideſk thereof : and fo ſhall come 3 mother 
foozth from the center, to the circumference. 32. lxnes, whiche Cd ;:.1in; 
ſigniffeth the 32, windes.Beſyde theſe lad lynes,you thalmake Pan. 
other equall diſtant to them, and ofthe ſelle (ante colours, in this indes. 
maner . From the popntes at the windes and halfe- wyndes 
that paſſe by the center, dzawe Ss right lynes, that paſſe 
| 3 not 


Making ot 
w» Cardes for 
the dez. 


The thyrde part 
not bythe center, but be equally diſtant ts thoſe that paſſe hy the 
MF; and el the ſame colours and equidiſt iuntca, as are they 
hat gache by the center · And as theſe lynes concacee togeather 
* lin the center as in the popntes ofthe windes, and halle 
wyndes, that are in the circumference ofthe circle, theyſhall 
leaue oz make there other ſprteene compaiſeg euer p one with 
le hys thyꝛtie and two wendes. And ik th: Carde be very great. 
paſles ia the becauſe the lines map not goe farre a ſunder, tf pau will make 
cue. there other ſireteene co npaſſes, you muſt m tke them betweene 
the one and. the other of the firſt ſireteene poyntes. where the 
quarters are m ide wo th they; windes, as we hi? ſapde. It is 
r the ch tome fo2 the malt part, to payat vpon the center of theſe 
roſc ofthe Cbiſtpaſſes, a flowꝛe, oz aroſs, with dmers colours, ana golo, Nil- 
center. ferencyng the ines, and marking them with letters andother 
1 markes: eſpecially ſiniag the Rozth with a flowꝛe Deluce, 
eren. and the Caſt with a Croſſe, This beſide the deſtintonofthe 
windes, ſerueth alſo to; the garnyching of the Cards. And thys 
foz the molt part is dane after that the coaſt is dzawne- dre 
much faffiſeth foz the dꝛaught ofthe windes, 5 


4 guns The ſituation of the places, Poztes, and Jlandes in 1 the 
of che place» Carde, Accozding to they? pꝛoper differences, conſiſteth in the 

by particulex, and true relation of ſuche as haue trauapled them, 
and therefoze.foz thys purpoſe it ſhalbe needfull to haue pater⸗ 
nes of coaſtes, poztes and Jlandes, which mult bee paynted in 
the Carde, andtheſe of the beſt 4 molt appꝛooued to be true: and 
not only to haue paternes well painted, but alſo it ſhalbe ncceſſa» 
rie to know the true altitudes ofthe Pole, of certaine pzincis 
7cand:io ef pal Capes, Poztes, and famous Cities. This doone, theymult 


che card from bg tranllated into certeyne thinne papers, and tranſparent thaf 


one ro ao 


— may bee ſcene thzough, and thoſe of the beſt and fineſt that may 
bee had, anopnting them with ople of Line-ſecde , and then 
dzying them at the Dunne, Then ta ke the paterne oz Card that 
is to be tranll ated, and reatch os ſtretchit fovzth vppon a table. 
Chen put the tranſparent paper, vpon the one ſide ol the paterne 

where you will beg | Ag gens faſt. — 

, me 


patferne with plomettes of leave, nes map eaſily 
be taken of,you ſhall inthe tranſparent paper murke with a ſine 
penne, one Eaſt and Meſt, and one Roꝛth and South, oz two; 
vpon thoſe that are ſeens by the ſelfe ſame paper in the patterne 
And thys is called tracyng oz tranſlating. Lr thall/: 
pdutraceallthe coſtes, hauens, poztes, zlandes, cities, Capes 
and riuers, as appeareth in the patterne, vntd the rockes that 
come foozth of the water, and the knowne bankes. And becauſe 
this paper dooth not ſuſlice, pou ſhall put thereto another, And 
moze as neede ſhall require. And begyn — 
where the other tudeth / vntyll pou haus tranſlates all that 
veſy2e, not ſoꝛ getting forake in eueryous, lynts ut Roth | 
South, Eaſt and Meſt, ta ſerue ſoʒ markes aſterward. S that 
the lyne ol Nozth and auth, ol the one paper, may ioyne claſe 
and rr of 9 
per that is ioyued to it by longitu u. 
And the paterne thus tranſlated. hntviheſepapers, bed. matt 
put the ruled oꝛ lyned paper o2 papers vpon a playae, mot, ans 
ſtedlaſt table, where von ſhall ſtretch them foozth, and make 
them faſt with plomettes 02 wepghts,0z nayle them to thetable 
by the ſides oz cozners, with ſmall naples, Then vponthe (ayd' 
ruled paper. vou ſhalbput the paper that igtranflaftdicom the 
patorne;in that pe a part that — — ppaterne, 
to the ruled Caroe, ſo that the lynes of Eaſt and Meſt, Noꝛth 
and South of the tranſlation, may be vponths. rer 
were to them in the ruled Carde, 0 Mg. fl 
Thys paper thus made fat be the ane ſyde het. ben 
ſhall by the other ſyde (that it may remaine in dis place) put 


9 


eyther with a lyncke, dz with matchegof pitch · Theſe thus 03- 
dered, and made faſt one vppon another; vou ſhall make a ſtile 
bodkyn da wy2e,. with a tmoathang unt :noynt, that ut race 1. ding 


not, 02-boze nat the paper, ann with it Mali ven dame, paeſ : = ce. 


eng vppon all the tranllation, and * it with diligence 


and 


The ArevtNavigation, Fol. A 


* 
_— - — — —— — — — 


vnder it an other fine paper, ſmokeds2 finyzediarthe neather⸗ n do ct. 
moſt parte (which is that, that falleth vapor the ritedcarde) only with oile 


N The thyrde att of 

and diccrrtion, marking ener ho umich in it 3 
the patterns: ſauing the wyndes or ynes which the Mariners 
N 


| I call Rumbos andſs ſhall remaine all the imaꝛeſſion of the (moke 
| in the ruled Cards ; vppon the which, with a fine penne you 
| ſhall trace with ynke : which being diy vou ſhall with crummes 
{ of bzeade make it cleane from al the ſmoke and ſo ſhall the colte 
nll. | appeare in the Carde dzawne with inke. 7 
The painting CT his doone, then with a ſarall penae ſhall vou deſcribe in the 
che cude. Carde, al the places and names of the coafte in that parte where 
they are, and as they are ſeene in the pattorne. And firſt vou muſt 
deſcribe in rede. the Poztes,pzincipakCapes; famous Cities, 
with other notable thinges: and all the neſivue in blacke. Then 
F chal yaudzawe oz paynte Cities, Dhyppes, Banners, and bea- 
Tl ſtes, and alſo marke the regions, and ether notable thinges. 
1100 Then with colours and golde ſhall you garniſh and beautiſte 
1660 | the Cities, Compaſſes, Shyppes, other partes ot the Carve, 
Then ſhall you ſet faozth-the coaſtes with greene, by thr ſhaze 03 
bankes ofthe lands, and make them fayꝛe ta ſight with a litle 
ſaffron oz ether wiſe, as ſhall ſt eme beſt . Likewiſe ſhall pott 
deſcribe certaine letters „with they; lignifications, in thys 
manner. 22 
| b. Bey. Ca Cape. A. fozanAngte. I 02 Vr nn | 
—_— MP. oz a Pountarne , P nnn N. m 
RNiuer. 
A Then inplace where is moze roome, 02 that is leaſbß occupi- 
1400 oricaleo? ed, pou thall dzawe two right lynes, equally diſtaunt: ano the one 
| een nofurther front the other then halte a finger, 02 litle moze, and ſo 
th! I long, that betweene thẽ may be marked at le aſt thee hundzed 
"Wl leagues, Andthis the Paciners call the truncks 02 ſcale ot lea⸗ 
gues, and place it oz vſe it in this maner. They take with p com⸗ 
paſſe, a hundzed leagues of the truncke ofþ Carde oz paterne that 
is tranſlated, and they ſet them iuſt betweene the two bynes, and 
this ſpace they part by the hatta v and reſte the ſote of the tam⸗ 
paſſe in. o any theſe deaidedagayne equally in two partes, they 
colt the contipalſe in,2 5 , and the. 25, being lykewiſe deuided, 


they 


* 


The Arte of Nauigation. 
they'reft in ati. leagues ana a halte, andmaarke them as heere. 


I afterſhallbe'declared, 


The tarde beyng thus made, then to graduate it, oz denide 
itiuto degrees, pou muſt dzawe thzee lyncs, which make ryght 
angles with the lyne of aft and Meſt, equidiſtant tothe lyne 


Fol,s 5. 


The gradud- 
tion ol the 
Cude. 


of Noꝛth and South: and they allo halbe No2th and South. 


Theſe ſhalbee dzawne by the Jlandes of Atores, oz Soria, oz 
nearerto Spapne, oz where the Carde ſhalbee leſſe occupyed, 
And foz this purpoſe, the one lyne muſt be ſo farre diſtaunt from 
the other, that in the two ſpaces which they make, may be mar» 
ked, in the one, the degrees, tin the other, the number of them, 
confozmable to the graduation ofthe patterne : as th numbers 
of degrees ſhcwe Eaſt and Weſt, with the poztes, tapes, and 
toſtes in their pꝛoper altitudes, |, 

gndifthe Carde haue no graduation, yau ſhall take with the 
compaſſe in the truncke ofthe leagues, ſruen ſpates of 12. lea⸗ 
gues and a halfe, which are .87. leagues and a halfe . And theſe 
mult be deuided info fine partes, which come foo2th at. 17. lea⸗ 
gues and a halfe faz a parte: and the dure partes taken with the 
tompaſſe, make foure degrees, and de uided into foure partes, 
cuerypart is a a degree, and is marked thus, © 

And if pon will make Ide degrees at. 16. leagues, and two 
terces02 moʒe : vou iue to euery degree ſo much ſpace as 
the leagucs tompꝛehende. Chis graduation muſt be begun from 
ſrme one cape. whoſe altitude of the Pole is well knowne. And 
the whole Carde beyng thus graduate, you mult begin the 175 


ber or the degrees from the Equinoctiall lyne. one, two, thzee, 
ac. to warde the one Pols, and the like towarde the other? : fa 


The mat ke 


of a degree. 


that tothe knowne Cape; may aunſwere the number of his alti⸗ 


tude. And ſo ſhall you dos to the whole Carde, Alſo, the et al 
neil tyne port 00a s coy _— 2005 
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5 The thyrde part ob 

And in like maner ſhatiyou marke the Tropickes aecodingay 
Capes, vin. the x are in the ſphere. But fozasmuch as in paine, Cape ſaint 
ca, Aintent is the pzincipall;they beginne there to make graduation 
and number it in 37. degrees. And from thence to warde the Pole 
Artike, the degrees do encreaſe .. And from thence to warde the 
Eeaninociiall line, they deminiche: and from that lyne,to the pole 
tacceaing & Antartike, they encreaſe againe ( as we haue ſaide) as is conteys 
cms ned in the Carde, and as appeareth in this demonſtration folo- 
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And if the paterne haue neither leagues noz degrees, von 


Fee mult take oz knowe the altitudes of two Capes, that are Nozth, 


league nor and H0outh , of the degrees ,andthe difference of the degrees of 
=p the eleuation that is from the one Cape to the other, ve 
ſhall deuide all that ſpace in ſo many partes, and ſo eche one parte 
ſhall be ſenentcene leagues and a halle, as anſweareth to one de⸗ 


garee, 


\ 


the Arte of Nauigation. 
gre- | D accozding tothe opinion of the leagnes of the roimd⸗ 

neſſe of the earth, as we haue ſaide , as touching this in the 
eyghtenth Chapter of the firſt parte. Ja-@paine they vie wyth 

the compaſſe to take the ſpace that is from Cape ſaint Uincent, 

to the middeſt of the greateſt Jlande of Berſinga, whiche they 

account thzwe degrees: ſo that: after ſeuentene leagues and a 

halfe foz a degrie, they are 32 leagues and a halte: and ſo.much 

do they put in this ſpace. Other put fyltie leagnes , arcompting 

after (yrteene leagues. and two terces faz/a degree: and in thys 

maner they make of leagues, degrees, and of degrees, leagues, 

The ſapling Cardes, haue no certains bigneſſe limitted them, 

becauſe they onelye repzeſent the deſcription ofthe water and , 
earth and not the quantitie, andfo2 this cauſe ſome are pointed 

in great ſpace, and other in little. They that are in great ſpace, 

are moze manykeſt and moꝛe pꝛeciſe: and theſe the Mariners 

call Cardes of the largeſt pꝛicke oz dʒaaught. Dome deſpze ras +4, guantit 
ther to haue them in lefſe ſpace, becauſe they are bꝛieffer, and of Cardes, 
conftpne much in little roome: and theſe they call Cardes of 

the leſſe pꝛicke. Andiffozany conſideration afozeſayde , pou The reducing 
delire to reduce any Carde fromthe greatelt pꝛicke to the leaſt, ge Fee 
02 contrariwiſe : you mult paynt onely the coaſte and Jlandes o let, or 
on a paper, in maner as you did in the ruled Tarde, of the lines 
02 windes, J ſap, let it be dzawen vpon paper az deſtraying 93 

racing the paterne. And when it is traced onely wyth anke then 

vpon that dꝛaught ſhall you dꝛawe certaine ryght Ipncs equi⸗ 

diſtaunt made all by ane compaſſe, accoꝛding tothe length of 

the Carde, and other lines that map cut them in right angles. 

And likewiſe equidiſtaunt , and af the ſame com alle that the 

fpzt are. The e two oꝛders dt lynes, ſhall deuide all the ſuper⸗ 

fictall parte of the Carde into perfecte ſquares oꝛ quadꝛatures. 

And it is to be noted, that the nearer the lynes are iopned to⸗ 

geather, and tye ſquares the leſſe ſo muche the moꝛe perfectly 

mapit be reduced, and moꝛe eaſily . Then ſhall you take ans 

other paper, greater oꝛ leſſe then th? Carde, accozding to 

the point that you deſire to reduce it vato , and in the length 

and b2eaveth thereof, you ſhall denide ſo many- ſpaces as 

are bctweene the lynes of the other paper, and if it bee 


greater 


Thethirde part of 
greater, the ſquares ſhalbe greater: and ik lelle, leſſe. To ktepe 
oꝛder inthe cozreſponvence ofthe ſquares (whiche ſhal be a great 
light to tranſlate the one from the other) vou ſhall number the 
oꝛders ofthe ſquares, as thoſe of the longitude, by the fronte oz | 
vppermoſt parte: and thoſe of the latitude, vy the ſyde,as wel in\ ö 
the one paper, as in the other, confirmable: alſo, thoſe of the 
front, from the left hand to the right, and thoſe: of the ſide from 
aboue, downeward.-Lhen beholde the coaſt howe it goeth 

by the ſquares of the firſt Paper,andlikewiſe the trac- 
ting oꝛ dzawinginthe ſquares of the ſecond, in 
the ſelfe ſame oꝛder and pꝛopoꝛtion, as it 
is there and ſo ſhall it remaine redu- 
ced to the point Which you 
defire.And this ſhall ſerut 
- fo; a paterne, to ſet 
in the ruled 
Carve. 


Here 
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the Arte of Nauigation. 
Herefolloweth the maner of the tranſlating mo Carde from 
one fourme ee or leſſe 
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Herefollowetha fimflitude of the Mariners . | 


The thyrde parte of | 
Mariners neither vie noz haue the knowledge \ 


7025 The pilots and 
napeifea tO — Cardes, then onely theſe that are playne, as J haue 


, ſayde, The which, becauſe they are not Globus, @phericafl, oz 
— 7 ne Tounde: are imperfecte,and faile to ſhewe the trus diſtances. Foz 
plane cardes in howe much they depart from the Tquinoctall, foward whi⸗ \ 
che ſoeuer of the Poles,the Peridian lynes are contracte nas 
rower and narrower : Jn ſuch manner, that if two Cities oz 
poyntes in the ©quinoctiall, ſhould be diſtaunt of longitude. 50. 
leagues, and in the ſelfe ſame Meridian at. 60. degrees from 
the Equinottiall, to warde epther of the Poles, ſhoulde bee o⸗ 
ther two Cities 02 popntes, they ſhould be diſtaunt in longitude 
but onely . 30. leagues, And fo; the better declaration and 
vnderſtandyng heereaf, J ſay, that if two ſhyppes ſhoulde de- 
parte from the Equinodiall, the one; diſtaunt from the ether a | 
bundzed leagues dy Eat and Weaſt, and that eyther of them | 
ſhoulde ſayle dircely by his pe ridian towarde the Nozth::then | 
| 


when eyther of them hath the Pole oner his Yo2izon . 60. de⸗ 
grees, the one ſhalbe diſtaunt from the other onely.; o. leagues. 
by the Paralelle of Caſt and'Weaſfte, as appeareth by the 
playne Cardes, that they haue the ſelfe ſame hundzed leagues, 
And beſive theſe conftderations, one errour bzingeth in another, 
t ſo another an other. Whereoffs ſpeake any moꝛe heere, it ſhal⸗ 
The ige be to certeyne Pilots (as p pꝛouerbe ſaiti not onely to giue mu⸗ 
»orice of<<- ſxke to the deale, oz to paynt a houſe fo; blinde men, but ſhall al⸗ 
Good cardes, ſo be an endlefſe confuſion. Further moꝛe it is neceſſarie to con⸗ 
+ 60709"'® ſiver, that good Cardes ought to haue the Coaſtes, Poꝛts, Ci- 
val. ties, and other places, ſituate accoꝛding to the wyndes oꝛ lynes 
thereof, pzopoztionally as they are in the woꝛlds: and not by the 
windes that the compaſſe ſheweth . This J ſay fozthe Nozth- 
eaſting o: Nozthweaſfing ofthe. compaſſe (called the variati⸗ 
on) as heereafter J will touch in the fofth Chapter. Andlyke- 
akuudes, Wiſe ſhall youdiligentlyobſerne, that the graduation ofþ Carde 
ſhewe the ſame in their pꝛoper altitudes . The tardes that lack 
this,ought to be cozrected and amended by wiſe and expert men: 


Sauing 


#3 


the Arte of Nauigation. Fol.;8, 

\ | Saningthatinthe Leuantſea (called Marz Mediterran eum) 1, d om 
and in the Chanell of Flaunders (called the narrowe ſeas) it is — 

netconuenient fo2 the nauigation, that the Poztes bee marked donde 
in the Cardes by the wyndes, which the compaſſe ſheweth,foz vol. 

/-s mnche as they ſayle not by the altitudes ofthe Pole. Lyke- 

wile , it ſhal not be inconusnient, but rather very neceſarie (to 

auopde ſo many errours* ofthe which do flowe great daungers, 

and ſuche a confuſion) that your Paieſtie ſhould commaund 

certepne learned Toſmographers, and expert in the arte ofſays reales r 

ling, to verifte the altitudes ol ß Pole that are of Pozts, Capes, «b« #2 cards. 

Jlandes, and people by the coaſtes ofthe ea, and in like ma- 

ner truely to — the coaſtes ofthe lande, eſpecially of the 

Nauigation of the Welt Indien, az Mundo Nucuo, where it I 

hath pleaſed God that ſo many nations and people haue recei- · 

ned the water ofholy baptiſme, comming to the knowledge of 

the true God, whereby the Chziſtian empire is greatly amply- 

fied , beſide the greatritches had by the ſapde Indies , And 

this hath God muraculoufly wzought n 


The thirde Chapter of the vertue and propertie 
of the Lode ſtone, called in 
tine, Magues, an in Spa- 


niſh, Piedramon. 


The thyrde parte of 


Nansen Ve Lode-ſtone (as wziteth- Cardinal 
NL Cuſanus (hath ſubſtaunce, vertue, and 


operation . Mis vertue is engendzedof ' 
ſubſtaunce, eſſence, 02 beeing, and of his 
eſſence and vertue p2oceedeth his opcra- 

| communicating his vertue to iron, by 

9 reaſon therof,cauſcth the iron to mwue, 


althongh vettweene the one and the other be a cuppe oꝛ plate of ſil⸗ 

uer, 02a table, oꝛ any other like thing, 
Verrue at- The attractiue, oꝛ dꝛawing fozce of the Lode-ſfone, caufeth 
radu. the nature of iron to bee and reſt in it, and that ſo firmelie and 

quietlie, that being natura ly heauie and ponderous, it deſcendeth 
cut dl not, becauſe his nature reſteth not in him ſelſe but is vnite with 
«hc: 2? the nature ofthe fone, which ſeemeth to ertende it ſelfe, and as 
Cn bedy it were to taſte fo0zth a liuelie ſpirite ofimchaunting vertue,Jn- 
<ording ro ſo much that (as we lee by experience) by the ſayd vnion, it not 
hels vords: onely diſtributeth his vertue to one iron, but that iron likewiſe 
— to another, and that other againe to another, and ſo foozth; vntyll 


TD [ will 

<» a) wo of many ringes 02 linckes of iron, be made a chaine. 

Saint Anguſtine (as hee waiteth in his bookes, De ciuita- 

te Dei.) did meruaile that he ſawe an iron mooue it ſelfe vpon a 
veſſell,by moouing the Lode- ſtone vader the veſſell, 

It is called — becauſe the inuentour, oz finder thereof, 

was ſo named: (who as Plinte woyteth) keeping cattel in Caſt 

Aena cdl. India, had his ſhooes ſoled with plates of iron, and iroa nayles, 

led 2 ſuch as they vſe in Gaſconte, and had in his hand a ſtatfe with 

* ihe anding a ppke, 02 haok2 of iron: and reſting him ſelfe vpon a quantitie 


thereof, 


of this tone, could not remooue his feete, neyther lift vs hys 
ſtaffe. Then taping a while aſtoniſhed, as 1gnozaunt of the 
cauſe, at the length began to perceiue the pꝛopertie of the (tone, 
and to vnderſtande the atfracine vertue thereof (the colour of it 
differeth not from iron) and was therefoze called quicke iron, oz 
uning iron. 


The 


0 


p 
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the Arte of Navigation. Fol. 59. 
The beft kynde of theſe ſtones, is ot Auzuriue 03 blew colour, Sundcykin{ 
as the ſea ſometimes appeareth. 1 
Or tele, are ſound ſiue kyndes oz differences. The firſt is, 
of Ethiope. The ſetonde, of Macedonie . The thyꝛde, of Le- 
chio in Bocetia. The fourth, of Troada, neare to Alexandria: 
And the fyfth of Aſia: but at thys dap, it is founde in diners 
other places. Jt is founde alſs in many places in Spapne: 
as in the hyll Morena, neare vnto the village of Calera. being The lode five 
of ths oꝛder of ſaint James, in the pꝛouinte of Leon. Lyhewiſe 
ina hyll of Moron, in the territozie ofthe Earle of V renia, is 
great quantitie thersof, and in diuers other plates. The ſtone . U ade t 
that we moſt commonly vſe, is of the Jlande of Eluz, of the Lozd £1. 
of Pomblina , whiche J iudge to be better then that of Den⸗ ; 
marke. This and the other, haue vertue todzawiron vato them, 10 f. 
And true it is that Teanxedes wyyteth, that in Ethiope is rue lode ne 
founde another kynde of this Tone, that putteth iron from it. *. 
Auerrocs the commentatsz of Ariſtotle, denyeth that Mag- . 
nes dzaweth iran vnto it, but ſayth, that iron by his naturall ins on. of be 
clination, dooth mooue to the ſtone, as to his naturall place by a Nur lie 
certeyne qualitie, which the ſtone imp2eſſeth in iron. And beſide « propeie 
this vertue and pꝛopertie that it hath todzawe iron into it, it of *<'04 
hath alſo another: and that is, that it gineth vntoiron verfne 
and power, to ſhewe the two poyntes of the Bo2izon, where it 
cutteth the Peridian, that is in the two wyndes, of Noꝛth, and 
South. Theſe vertues are founde moze intent, in onely two The pare: of 
partes of the ſtone : and theſe are euer oppoſite, oz contrary the bod itone 
one to the other, and ſo are they contrarye in operation. Foz 
iron touched with the one part, and placed where it may remone 
freely, will ſhewe the No2th :; and an other iron touched with 
the other parte, will ſhowe the South . Fynding this erpe- 
rience, may be knowne, what parte ofthe ſtoneaunſwereth to K. 4 . 
the Nozth, which the Marriners call the face of the ſtone, and ly ech co 
lykewiſe of the South. This ſtone isſo neceſſarie, that withs ne © 
ont it „ Namigation ſhoulde bee imperfecte and vncertayne, 
becauſe it gineth lyfe to the needle and compaſſe , whiche 
leadeth and gnideth the Pilote, tyat hee maye goe certeynely 
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Thethyrd part 


The vſe and vi in the day, and not erre 02 wander in the nyght . Alſo it ſhe⸗ 

Nantes. weth and directeth to compaſſe the wozlve, and to knowe the 

ompaily, wyndes. And thereſo2e. ſoꝛaſmuch, as the compaſſe is ſo necoſſa⸗ 
ric, wes intende to ſhe w the oꝛder and manner howe it ought to 1 


be made, foz it may chaunce to faple.oꝛ be loſt in the voyage, 


The. iii. Chapter, of the making of the Marrinerscom- 
paſle for Nauig gation. 


Ake ſuche paſte oz paper, whereof 
Car des are made, and makeinit a 
Circle, ofthe quantitpe ofa ſpanne. 
o2 lyttle moze oꝛ leſſe . In the whis 
che you ſhall paynte the. 3 1. windes, 
ky with theyz colours, in ſuche ozderas 
wee gaue in the fyꝛſte and ſeconde 

SEK We 4 Chapter of the wyndes, and. of the 
1 Tarde, not ſoꝛgetting to marke the 
W = with a flowze Deluce,and the Eaſt with a croſſe. And 
«ap 0h moꝛe then this, may euery man garnyſh and beautifie the ſame, 
©-* asſeemeth beſt to his kantaſie. £©hen on the lower oz neather 
parte of this paſte, vou mult dzawe a lyne, which ſhalbee dircaly 

vnder that of the Moꝛth and South, which halbe the merke foz 
— the ſettyng of the Irons and Steeles. Chen ſhall you take wyze 
The ve, ok iron oꝛ ſteele, of the bygnelle of a great pynne, 02 atcoꝛdyng to 
ſaure for ſoſe the bygneſſe oꝛ the roundneſſe of the paſte, flour e, roſe, oꝛ lye,as 
ih con it maybe called, This wyꝛe mult be bowed double, ſo that eue⸗ 
ry of the partes may bee t qually as long as the Diameter ofthe 

five, and a quarter parte mo2e. The endes 62 popntes of theſe 

trons 02 ſteeles, muſt be pynched togeather, and made cloſe, and 
open in the middeſt, the one from the other, vntyll the endes 

come to bee cquall with the extremities of the Diameter of 

the flye, and ſo ſhall the ſteeles remaine in manner in fourme 
ofanedgge . Theſe Wwy2es 02 trans mult bee made faſt in 

the neather parte of the flye ; ſa that they2 extremities, endes oz 

popntes 


\ 


the Arte of Navigation. Fol. 50. 


* 


poyntes, come pꝛetiſely by the line of Nozth and South, + . 
And to fire oꝛ faſten them ſoʒ they malt bee conered with a thinne . dran n 
paper glucd, leauing the poyntes and endes vntouered: and and South, 
theſe endes mult be touched with the Lodeffone, in this maner. 


The part that is vnder the floure Deluce, muſt be rubbed on that 


part ot the ſtone that aunſwereth to the Nozth,as is ſayde in the 

Chapter befoꝛe . And this ſhall ſaffice fo2 tho perfection ofthe 
compaſſe, Vet ſome there bee, that fo2 ſuperabonndaunce, doo nen 
touch the other parte of the iron” with that parte ofthe Cone that orte nec!) 
aunſwerethtothe South, although it may ſaffice to fouche it on⸗ . che lode 
ly with the other parte. Thys touching of the iron with the 
ſtone, chat the demonſtratiue oz woozking vertue may ſhew it 

ſelfe ſooꝛth, muſt bee doont with giuing certepne ſtrokes with a 

hammer, on that parte of the ſtone where with the iron mult 9 
bee touched, that is to ſap, in the Nozth parte, oꝛ the South: and e dne 
krom theſe will come feoꝛth of the ſtone certapne beardes, like ve draw out 
ſmall yſicles,wheron you ſhall rubbe the point ofthe iron, as vnn 
woulde whet a knyfe : and ſo ſhall certaine of thoſe beardes of 

the fone, cleaue and ſticke faſt tothe iron. And the trons thus 

touched, with the beardes cleaning to them „ you muſt take a 

p2icke oꝛ poynt oflaton, of Peramidall, harpe, oꝛ ſteeple fourme, 

wyich is bꝛoade below, e ſharpe aboue towarde the poynt, this is 

made round, oꝛ eyght ſquare, as ſeemeth beſt: and in the neather 

parte 02 bꝛeadth, it mult be bozed (but not though) with a bozer, 

which muſt alſs bes of Py2amivall fourme, and center into 

the myddeſt of the ſayde Pyꝛamidall p2icte 02 poynte of laton, 

vnto the myddeſt, oꝛ ſomewhat moꝛe. This Py2amidall poynt 

(whichs the Barriners call the Capitell) muſte bee ot height 

halfe a finger bꝛeadth, oz accozving as the compaſſe chalbe, 

and muſte bee put thzouch the center of the flye, ſo that the 

poynte come foozth on the higher parte thereof, and mult there 

bee made faſte, and well fixte : Then ſhall you take a rounds - 
boxe of woode, within the which the needle may bee, not tou- 


chyng the fdeg of the ſame: * this mult bee of the height - —— 2 


— — — — 
2 


Feeding the 
peedle with 
the Rune, 


A notable ex- 
periẽce of the 
Lode ſtone. 


The thyrde part of 
the halte Diameter ofthe compaſſe - And the grounde 02 bot- 
tome thereofmuſt be ſet to it, as the coueryng ofa bore, that if 
may be eaſily taken of, and put on, to haue often recourſe, to 
touche the irons with the ſtone (which they call feeding) when 
neede ſhalbe, that the vertue ofthe compaſſe fayle not. Alſo in the 
middeſt ofthe ground, oꝛ flooze ofthe boxe, vou muſt (et a ſharpe 


poynt oꝛ pꝛycke, made ofa wyꝛe of laton, this muſt ſtande ryght 


vp, and vpon the pꝛicke 02 poynt thereof, you mult ſet the bozed 
hole of the Capitell, and that the winde enter not aboue,you ſhal 
couer the boxe with a glaſſe. and thus beeing touched with the 
Nozth, and conſequently all the other windes, 

And heere is to be noted, that after the irons oꝛ nee die of the 
compaſſe hath bene touched in any oftheſe maners, if you bzing 
the Nozth parte ofthe ſtone, to the Noꝛth ofthe needle oꝛ com⸗ 
paſſe: then will the No2th of the needle come to it. And if you 
b:yng the Nozth parte ofthe ſtone, tothe South part of the nee⸗ 
dle it will flee from it. 

And contcariwiſe, yf you bꝛing the South parte of the ſtone, 
to the South oftheneedle, it will come to it, and pf to the Noth, 
it will flee from it. This is vnderſtoode, the needle o2 compaſſe 
ſtanding as it ſhoulde be. And this alſo is a good ſigne, to know 
which is the Nozth part and South part ofthe ſtone, 

$02eouer. this boxe mult be put within onother bore, in ths 
which it muſt hang vpon two circles of laton, annered the one 
within the other: whiche ſerue that the compaſſe ſway not, oz 
hang not towarde the one ſyde oz the other, although the Shippe 
ſway, and this bore alſo muſt haue higcouer of wood, to kepe 
the other. You ſhall lyke wiſe obſerue that the poynt of the Ca⸗ 


pitell, and the hole thereof,and alſo the poynt oz pꝛicke vpon the 


which it reſteth, be vpꝛight and likewiſe the Roſe, that it de⸗ 
clyne not to one part oꝛ other. And if it bee quicker then it ought 
to be, then make the poynt that it goety vppon ſomewhat blun⸗ 


ter. 
The 
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The v. Chapter. of the effete orpropertie,that the 16 
compaſſe hath ty the Northeaſting or North- if 
welting, whereby is knowen the vary - 4 
ation of the compaſſe. "I 
Any and dyuers are the opinions that J haue 4 
bearde, and alſo reade in cerfaine wꝛiters ot lat⸗ b. - 


on of the 


ter daies, as touching the Noztheaſting t oꝛth ⸗ compate, 
weſting ofthe compaſſe:and yet me ſeemeth that 
| none dooth touch the pzicke , and fewe the 
a call it Noztheaſtyng , when ” 
3 nee 


Tho thytd part 1 a 
needle cheweth oz poynteth from the Nozth ( whiche is his trus 
marke) towarde the No2theaſt : and Rozthweſting,when from 
the Noth, it declineth towarde Nozthwelt. Foz the better vn⸗ 
verſtandyng of theſe differences, whereby the needles differ oz 
vary from the pole, vou muſt (being in the Peridian where the 

Thu mater is co rpaſſes ſhe we the pole) imagine a poynt vnder the pole ofthe 
face were Wozldt, and this poynt to de without all the heauens, conte vned 
precile'y e:*- vnder the fy2lt mooueabſe. Che which poynt oz part of heauen, 
ted by i. hatha vertue atfractiue, that dzaweth vnto it iron touched with 
wheres? von the part of the lode ſtone, cozreſyondent to that certeyne part of 
wan tat . heauen imagined without oz vnder al the heauens, moued by the 
more a: r firlt moneable. Fozifit were imagined to be moued withinany 
olthe new k the moued heauens, then the attractiue poynt, by the mouyng 
&rca%:- ofthe firſt moueable, t conſequently the compaſſe, ſhoulde make 
the ſelfe ſame moning in. 24. houres, which is neuer ſeene. And 
theretoꝛe this poynt is not in the moue able heauens neyther in 
the pole Foz it it were in it, the compaſſe ſhould not vary, Nozth- 
* The ca. of Falling, and Nozthwelking. Therefoze the cauſe of Noztheaſting 
the variation a Nozthweſking, oz departing. from the pole of the wozlde, is, 
ot che cop. that beeing inthe ſayde Meridian, the attraciue poynt and the 
pole, are in the ſelfe ſame, o2 in one $eridian :and the compaſſe 
Departing of ſhe wing the attractiue poynt, ſheweth dircaly the pole. and de⸗ 
the pole 9m parting from the ſame Meridian towarde the Eaſt (the woꝛlde 
-azive, being round) the pole of the woꝛld remaineth to vs on the leaft 
hand: and the poynt ofthe attractine vertue,ſhalbe on the right 
hand, which is toward the Noꝛtheaſt winde. And in how much 
moze we ſhall ſaple foward the Eaff, the diſtance ſhall appeare 
greater vnto vs, vntpll we come vnto the. 0. degrees: and there 
kh oy ſhalbec the moſt and greateſt Noztheaſting . And paſſing from 
noone t' thence further fozward,itſhall appeare vnto vs, that þ attractine 
poynt, commeth neerer t neerer vnto the Peridian lyne: and ſa 
much ſhall the compaſſe goe bettering oz amending the Hoꝛth⸗ 
eaſting, vntil it return to the ſelfe ſame Meridian in the oppoſite 
o2 contrary part from whence they came oꝛ where they began, 
© then ſhall the attractiue poynt be to them directly vpon,o2 againſt 
the pole ofthe woꝛlde, z the compaſſe ſhall ſhew oz poynt diregly 
toward it. Andagayne, paſſing further ſoz ward, the pole — the 

p 
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woꝛld ſhall remaine to the right hand, and the poynt attractiur to 
the left hand and ſo ſhall the compaſſe begin Nozthweſting, in / wn fn, 
creaſing it vntyll it come fromthence tothe ,90. degrees a there : 
ſhalbee the mc ſt of his Rozthwelting. Foz turning towarde the 

Peridian from the attractiue poynt, it ſhall go amending oꝛ bet- 

tering, vntil it returne to the ſelfe ſame Meridian from. whence 


it departed, x thece ſhallthe c ſſe ſhew the pole of the woꝛlde 
directly;by,o; ouer againſt the attractive poynt, which is perpen⸗ 
diculerly vnder the pole. And if rom thence they ſhoulde turne, 7H ut 
to palſe toward the Weſt, the pole ſhould reſt to the right hand, nder che 
the attradtue poynt to the left, « ſo ſhall the variation be to the *o!-. 
Noth welt: andthis is the cauſe ofthe noztheaſting, andnozth- 
weſting, o: variation of the compaſſe, Qifo it is not to be vnder- Tb. Northes- 
that this noztheaſting, anhnozthweaſting. is vnifozme,as ſting Nor 
is the departing (02 accozding to the departure) from the Meri. fenen 
dian, where the compaſſe ſheweth perfectly : but rather befoze at 
the beginningofthe departing from the ſayd Peridian, it ma⸗ 
keth difference,o2 variation in a certaine quantitie 8 the increaſe 
that is afterward is lifle,and ſo much the leſſe, in how much the 
moꝛe the departing is from the ſayd Meridian. Foz it is a paſſion 
of the circles, deuiding oꝛ cutting themſelues in þ ſphere : ſo that FLO RN 
theſe differences are, as are theyof the declinations et the Dun: us ofthe 5m 
which neare vnto the Equinoctals, are great, + neare to the ſol⸗ 
ſtitials, are litle. All the which ſhal euidently appeare in figure 
following, which is a circle diuided by two Diameters, into. 4. e⸗ 
qual partes, cutting themſelues in Þ center in right angles. And 
fromthe center point (called the pole) cometh foozth a moueable 
Peridian: x in it goeth a compaſſe like wiſe mooueable about the 
circle, The attractiue poynt is ſomwhat diſtant from the pole of 
the woꝛld, and from if,commeth foozth a theted, which mut euer 
pate by the Nozth and South ofthe compaſſe. And the compaſſe 
beeing in the £Peridian of poynt attracine, that paſſeth by the 
pole,ſhall ſhe w the pole: and without that ſhall go noztheaſting, 
oz nozthweſking, ſo varying departing from the true Meridian 
that commeth foo2th ol the pole ofthe wozlde, It is the opinion of rb. Meridian 
fome Marines, that the Meridian where the compalle ſheweth r. 
directly the pole, paſſeth by the lande ol Sancta Maria, and other 
ſay, by the Flande of Caueruo in the Aſore:. De- 
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ih And whereas the inconnenience is manifeft and notozious, 
it the ſame mult beremedied with pzudence and time, and not to 
Mi!!! Wega be negligent in the voyage: but euer to vſe e obſerue experience, 
ot reaſon. moze pzofitable then the ſubtile and curious queſtions of the 

ſecrete ſearchers ofnaturall thinges without experience,wherof 

reaſon taketh his pꝛincipall grounde ,, And therefoze the wyſe 

U Aluertiſea Pilot aught to knowe by experience (as many of them doo not) 
4 «Fours, owe much a goodcompaſſe doth varie,Noztheaſting . oꝛ Noath- 
"THE" weſting from one Pozt to another , So that to know hows much 
if" n Nozthweſting , from 
one place to another (as to ſaꝑ, halle a quarter, oꝛ moꝛe 03 le ſſe in 
quantitie as they are diſtaut from the (ayde Meridian, where the 
— chewe the Pole) ſhall in the Rauigation take perde, 


and 


\ 
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andwell confider, in any ſuch voyage, Noꝛtheaſting oz Nozth- 
weſting in the poyntes ofthe compaſſe, And this ſhalbe to ſayle 
truely by the poyntes oz lynes that the Carde dooth certaine!y 
ſhewe, As fo2 example. Jn ſayling from any Jlande that is in An 
the ſayde Meridian, oz from any other parte, in ſeeking ofany a ding. 
pozt that is to them true Noztheaſk, yf by this way the compaſſe 
ſhoulde Noztheaſt halfe a quarter, then ſapling by the poyntes 
oz lynes of the compaſſe Noztheaſt halfe a quarter to the Nozth, 
their Nauigation ſhalbe (excepting other impediments) to the 
Noꝛtheaſt which the Carde ſhe weth: Ind by this poynt oz lyne, 
mult be made the account of ſuch a voyage, And ſo by the poyntes 
ofthe Carde, they ſhall direaly nde the Poꝛt that they ſought, 
And by this oꝛder ſhall they gonerne themſelues in all Nanigas 
tions, Fo2 the which, it is conuenient that wiſe and expert Pi⸗ 
lots, ſhoulde make notes of obſeruations of Noztheaſtyng and 
Nozthweaſting,that is, from Poꝛt, to Poꝛt, and to make compt- 
lations and gatherings of ſuche notes, to carry with them in 
their Shyppes fo2 regiments: and not to bee buſte o: curious 
to amende their compaſſes, oꝛ with the ſtone to rubbe the trons 
oz Steeles,nepther on the one ſpde oz the other, from whence the 
Floure delucs dooth ſhewe : Foz this ſhoulde cauſe many incon- vu inte 
neniences . Neyther ought they to admit in theyꝛ Car des, two ol che compa 
graduations : eſpecially fo2 that to knowe hows much incnery 
place the compaſſe doth goe aſide, oz vary from the true eri⸗ 
dian, may eaſily be made an inſtrument to ſhew the ſame by the 
Dunne in the day, and by the Starres in the night. 


The .vi. Chapter, of the introduction and principles 
| of the Atte of Nauigation. 


A 92 as muche as nowe wee haue the gnyde, 
N ' whiche is the compaſſe: it is connement 
to enter into the wape, whiche is Narrga- 
tion . The whiche (as wee haue ſayde) is 
to goe 0z-paſſe by water from one place fo 
= another . And thys pzeſuppoſed , J ſay that 
be 


The thyrd part of - * 
1m31nizuis hee that delireth to attempt Nanigations, multe knowe tws 
»harscti«b- things which the Carde ſhal ſhew him. Che one is, by what point 
xdered, oz line hee ought to ſaile : and this ſhall the lynes of the ſayling 
| Carde ſhe we him. The other is, the leagues of : 
and this ſhall the ſcale oz trunke of the leagues ſye we, taking \ 
with a compaſſe the diſtaunce of two places, and applying it to 
the ſcale. The knowledge oftheſe two thinges , ought the Pilot 
to beare in memoꝛie: and to put them in effede,ought to direct 
his fo:clhippe to the ſelfs ſame winde, which the compaſſe doth 
The diſance. ſhe ue. Fo2 the diltaunce , he ought to knowe how much the 
ſhippe goeth dayly , wel conſidering and obſcruing the windes, 
tydes, currentes, and all ſuch thinges as may be with him, oz 
againſte him. Aud accozding hereunto, he ſhall knowe howe 
muche hee hath gone, and what remaineth foz him to goe , and 
whether he be farre off, oꝛ neare vntothe place whither he inten⸗ 
deth to ſayle :the which in Nauigation, is the ende deſired. and 
becauſe this eſtimation oz computation cannot be iuſt and exade, 
eſpecially ina long voyage, oz in long time:it ſhall be conuenient 
that we rectific oz amend it, knowing the place where the ſhip 
N is, on the ſuperficial parte of the water, bythe plate that aunſwe- 
The altitude leth to it in heauen, This place of heauen, is knowen by the al- 
ofche pole & titude of the Pole: and bythe altitude ofthe Pole, is knowen the 
quo altitude ofthe Equinoctiall:and by the altitude of the Equinoctial 
and declination of the Dunne, is knowen the Meridian altitude: 
70: Mere and contrariwiſe, knowing the Meridian altitude and detlina⸗ 
tion okthe Sunne, is knowen the altitude of the Equinodiall, 
and by the Equinoctiall, the pole, and by the altitude or the Pole, 
is knowne the altitude: and this is the place that is deſired to 
be knowen , But foz as muche as the heauen is moneable from 
the Eaſt to the Weſt , this place is not knowen as a certaine 
popnt,but is knowen as a lyne oz paralel at a certaine diſtaunce 
from the Equinoctiall, and it is knowen in what point of 
To krow the this. paralel the Shyppe is, by the altitudes that are taken from 
place ot ve2 geauen: but it is knowen bythe lyne that the ſhippe hath gone, 
To know the 8 We will further declare in the riii Chapter, at making a poynt 
way ottke oz pꝛicke in the Carde: and in this maner you ſhall haue rectifi- 
hebe. ed the wap that the ſhippe hath gone, and conſequently the — 
ä t 


Jo, 
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that it hard vet to goe. | 5 
And foz cmuch as theſe altitudes are ſo pꝛoſitable and ne / h nas. 
ceſſar ie it ſhall be needefull to giue rules howe we may vſe them 
to our moſt commoditie ; And fo this, is pꝛe ſuppoſed to knowe, | 
that all places ſituate on the ſuperficiall parte of the earth, and | 
' 


water, eyther they are vnder the Meridian, fo that they haue, oz 

where they haue one ſelfe ſame longitude , and differ in tatitude, r ongi:ude & 

oz are in one paralel, where they haue one ſelfe ſame latitude, 1. 1 
anddiffer in longitude , oz are in diners Meridians and parel- . 
les, where they differ in longitude, and latitude, And J ſay, | * 
that if they haue one felfe ſame longitude, they ſayle from the one 
to the other, by the lyne tv ofthe ole ad ot howe many 


degrees doth varie the altitude ofthe Pole and of the Equinocti- 
all in heauen, ſo many degrees haue they gone by ſea, oz by lande. 
If two places haue one ſelſe ſame latitude, they paſſe from the 
one to the other by the line of Eaſt and Met. And in ſuche ma⸗ f 
ner of voyage the altitudes do not p2ofite vs, becauſe there is no i 
variation. Ifthey differ 02 varie in longitude, and latitude , they y.; ation of $ 
ſayle frout the one to the other by ſome of the other lines. But 4. 
there are moze degrers that co:reſponde the way that the hyp 
maketh , then the degrees that varie the altitudes of the Equi⸗ 
nociall,and the Pole. And this difference ſhal be greater, in how | 
muchthe line ſhall dꝛaw neare to the Eaſt and Melt: and how | | il 
muche it ſhall dzawe neare to Nozty and South, it ſhall be lcſſe, 1 
Of the degrees 02 leagues that aunſwers fo euerie degree ofthe 
COD of the altitude, we will entreate hereafter in the ri. 

pter. . 

— are knowen many waies, but eſpecially by How the ali 
two as by the Meridian altitude and declination of the @unne nen I 
(as we haue ſayde) is knowen the altitude of the Equinoctall, [il 
and by it, the altitude of the Pole. The ſeconde way , they are, _ f 
knowen bythe altitude of ſome ſtxt Starre, ofthoſe that are not stante 
hydde. And among many other, the Nozth Starre is taken, The Nor 
becanſeitis neareſt tothe Pole. Toknow the altitudes by the 7 . 
Sunne th:& thinges are neceſſarie,that is to ſay, aninffrument, undes o& 
the declination of the Dun, and rules. Che inſtrument to knowe * d 
the Meridian altitude, ſhall be the aftrolabie,becauſe it is — 1 


Thethird 2 1 
commodious fo2 this purpoſe, whereof we will entreat 
be dada. Chapter following. The declination of the Dunne (which is to 
tion che take it awap. oz ts iopne it with the Meridian altitude) we haus 
dure. alxedy deſcribed in the thyzde Chapter of the ſeconde parte. The 
| rule to knowe when the declinations muſte be ioyned with the Y 
Meridian altitude,oz taken from it, we wil giue in theviii,Chap- 
The akirudes tex, To knowe the altitudes ol the Pole, by the altitudes of the 
Poꝛth ſtarre, twothings are neceſſarie: that is, an Jnſtrument 
K and rules. The inſtr ument wherwith the Pariners are accuſt- 
edo. omedto takethe altitudes of the Nozth, ther tal Beleſtilu, which 
is 4 croſſe ſtatfe, whereof we will waite hereaſter in the 
nienth Chapter. And the rules ofthe Turne oz 
compaſle, which the Nozth ſtarre mas 
keth about the Pole,wewill 
declare in the tenth 
Chapter. 


The vii. Chapter, of the making and vſe of the 
Aſtrolabie, with the which the Mari- 
ners take thealtitude of the 
Sunae, 


Ake a plate of Copper,o2 latton (which foz 

this purpols is better then any other met- 

tall) of the bignes that youdeſire to makt 

N the Aftrolabie , and is commonly of the 

» biggeneſſe ofa ſpanne of the Diameter, 

| and let it be ofthe thickneſſe ofhalfe a fins 

ES Lz great at the leaſt: fo; the waightier that if 

h be, ſo much ſhall it bemoze ſteady to 

make the altitude. T his plate muſt bee 

made rounde by a cirtle, leauing comming fooꝛth of the circle oz 

cozner, inthe which you ſhall put a ring 02 handle with a hole, 

whereby you may hang the Aſtrolabie,bya thꝛerde oz line to take 
the altitude. | 0 

After 


* 
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After it is thus made, with the ryng oꝛ handle annexed thereto: 
make it bꝛight, and ſmoothe, pulliſhed on both the ſides, and 
all ot one equall thickneſſe, that one ſive be not heamer then a⸗ 
noc her, which you ſhall trie in this maner: hang the plate by the 
tyng oꝛ hole that you haue made, and from the ſame hole hang 
a plomet of leade, faſted to a haire, 02 fine thʒeede of ſilke. The 
Aſtrolabie thus hanging, free, and at libertie with the plomet, 
if then the thꝛeede fall vpon the center ofthe Aſtrolabie, it is wel: 
but if the thꝛeede doo leane o2 ſwarue tothe one ſide, oz to the 
other, from the center, then is that ſide thicker and heauier then 
the other, and muſte therefoze be made thinner,vntill the thꝛeede 
fall tuſtly vpon the center. This doone make à circle vppon the 
ſayde center, a little within the circumference of the Aﬀtrolabie, 
Then dꝛaw a Diameter fcomthe center ofthe hole, in the which 
the ring 02 handle is, vnto the center ofthe Aſtrolabie,trauerſing 


oz ouerthwarting the whole circle . And this ſhall be called the The lines * 
ticall a ; 


lyne of the zenith, oz verticall point: which alſa ſhall be cut with 
an other Diameter vpon the center, making right angles wyth 
it, and this Diameter ſhall be called the Yozizontall line Zheſe 
two Diameters ſhall deuide the circle, intofoure equall partes. 
After this pou ſhall make another circle, ſo much moze within 
the ſecond , that betwene the circumferences of both the circles, 
may be conteyned the numbers of the degrees, Then (the A⸗ 
ſtrolabie hanging befo2e vou) vou ſhall deuide the one parte ( be- 
ing the ſuperiour and lefte parte) firſte into the equall partes, 
and euerp parte ſhall conteyne 30.degrees , Then ſhall pou de⸗ 
uide euer y part of theſe into th: other equall partes, and they 
ſhall tontepne 10 . degrees: and enery of theſe deuide into two 
partes, and they ſhall conteyne 5. degrees . This doone , put a 
ruler vpon the center ofthe Aſtrolabie, applying it to euer of 
the pointes that deuide the ſayde partes, and dzawe certaine 
lynes that paſſe from the circumference of the firfte circle, vnto 
the leſſe circumference : and in the ſpace of the leſſe circle w2ite 
the numbers of the degrees, beginning in the Boꝛzizontall lyne: 
and in that ſpace put fine, and in the ſeconde, ten, and ſo fwozth 
ofthe other, vntill the 0. degrees ende in the lyne of the zenith 
then ſhall you deuide the ſpaces that are betwerne the firſt circle 


and 
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The thyrd part 
and the ſeconde, euery ſpace into fpue, whiche ſhall make the. o 
degrees; The Aſtrolabie thus made, you ſhal make the Alhida⸗ 
da oꝛ Labell. Joꝛ the whiche, vou ſhall take a plate of laton, ot 
the bꝛeadth of ſcarcely two fingers, and as thicke as the aſtrola⸗ 
bie, alſo as long as the Diameter ofthe aſtrolabie: and makd\ 
a line in the myddeſt thereofby the longitude « in the middeſt of 
this lyne, make a circle, ſo great that it may touche in the ſides 
of the plate: then cut ol this plate on the) ons fide, that which it 
hath from the lyne tothe ryght hande, and on the other ſide, 
that that it hath from the line to the left hande, leauing the circle 
whole. This lyne that ſhall paſſe bythe center ofthe circle, is 
called Linea fiduciz, (that is) the lyne of confftence, winche 
is that, that ſheweth in the degrees, the altitude that is taken. 
Then ſhall you take away the endes 62 cozners of the alhidada 
that are without the lyne,fo that you touch not the lyne, Thys 
doone, you ſhall make two litle riſing oꝛ rapſed tables o2 plates, 
ol the ſame metall whereofthe aſtrolabie is made, and ofthe ſelf 
ſame thyckneſſe that is the alhidada, oz lyttle leſſe, and of the 
b:cadthof the Diameter of the cyzcle of the alhidada, and let 
them be a thumbe in height oꝛ bꝛeadth. In the middeſt of theſe 
two places, by the heigth, you ſhall make a line. When theſe are 
made equall andall their angles right, in eucry line oftheſe that 
you haue made, vou ſhall alſo make t wo holes, equallp diſtaunt 


T4 holes of from the ſides oz edges ofthe ſayde plates oꝛtablettes. Andof 


dhe Albidada the two holes of euerp of theſe lyttle plates, the one hole muſt be 


as bygge as map contepne a great ppnne : and theſe ſhall ſerue 
to take the altitude ofthe Starres. The other mult be ſo ſubtile 
and ſmall as a fine ſowing needle; and theſe ſerne to take the 
altitude of the Dunne. Theymaſt be made in ſuch maner, that 
the outwarde partcofthem bee bygger, and leſſe within,of the 
quantitie that haue ſapde. £Lheſe tablets oꝛ created plates bes 
png thus made, they muſt be ſothered in the alhidada, betweene 
the center and extremities oꝛ endes ofthe ſame, making in it cer- 
tayne notches where they may bee made faſte, and ſothered: oz 
leauyng fyꝛſte in the plates certapne ſharpe poyntes o2 co2ners, 
that may enter into certayne holes made in the alhidada, wher⸗ 
by they may bee made faſte vnderneath with pinnes: and hey 
my 


the Arte of Navigation, 


mult be ſo ſet, that the line where the holes of Þ plates are, may 
fall vpon the line ofconfidence of the Alhidada , ſo that the one 
halfe ofthe plate be ſet vpon the Alhidada, + the other halfe with- 
out it, oꝛ at large. In like maner you ſhall take good aduertiſe⸗ 

nent, that the great holde of the one plate, and dircaly againft 

che great hole ofthe other plate, and be nothing at all awꝛy. This 
done, vou ſhall boꝛe the Aſtrolabie thꝛough bythe center, making 
a verie rounde hole, that may haue in the middeſt of it, the center 
ofthe Aſtrolabie. This hole ſhall be ot the biggeneſſe ofa gooſe 
quill And the like ſhall you make in the center ofthe ciccle ofthe 
Alhidada, Then ſhall you make a pinne oꝛ nayle,ofthe ſame la⸗ 
ton, the which on the vpper part ofthe alhidada,may haue a plaine 


and rounde head. This pinne alſo hall be very round and (meth - 


that it may enter iuſt andcloſe into the hole of the Alhidada and 
Aſtrolabie. And at the end oꝛ point ther eo, comming foo2th on the 
other ſide of the aſtrolabie, muſt be a hole made ſide way thzough 
the pinne, tloſe to the plate of the aſtrolabie, ofthe biggeneſſe ofa 
little naile oꝛ pinne, that may be put therein, to make 
faſt togeather the alhidada with the aſtrola- 
bie, ſo thafthe alhidada may thereby 
be turned round about the a- 
ſtrolabie, as appeareth 
iii this figure fol⸗ 
lowing; 
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The thyrde part of 


Totale he T take the altitude of ths Dunne, hang vp the Aſtrolabie by 
—.— the ryng, and ſet the Alhidada agaynſt the Sunne, and rayſe it, 
dy put it dome in the quarter that is graduate, vntill the beames 
ofthe Sunne enter in by the little hole ofthe other tablet oz rap⸗ 
ſed plate,andpzeciſely by the other litle hole of the other tablet. 
Then looke vpon the lyne of confidence: and how many degrees 
it ſhewethin the quarter that is graduate (beginning from the 
Yozijzoutall lyne) ſo many degrees of height hath the @unne, 
In like maner ſhall you doo to take the altitude of any other 
Star, looking th2ough the great holes,becauſe this may hardly 
be ſeene by the litle holes. | Th 
0 


the Arte of Nauigation: Fol.67, 


The. viii, Chapter of the definition of the altitude 
And howe the altitude of the Pole may 
well be knowne by the Meridian 
} altitude and elcuation of 
$ the Sunne. 


Ts tonnenient to dekpne the altitude, 

befoze wee giue rules ofthe vſe thereof, 

The —— of —— 02 = ; 

Moone, oz © anp | Statre 3,18 What is the 

dingens that is betweene it and the 21s oft» 

Hozizon. And this ought to de accoun⸗ lr. 

ted by the degrees of the great Circle, 
A whiche"paſleth by the Zenith, and 

bythe tenter ofthe -@unne, oꝛ ol the Poone , 95 ofthe Starre, 

vnto the Boꝛizon. Andthe degrees that are from the Yozizon to 

the Starre, o2 to the un, that is the altitude : and the degrees 7 e 

that are from the Center ot the Starre, oz of the ume, vnto ati. 

the Zenith is called the complement, oz ſupplementofthealti- 

tune. The altitude ofthe Equinoctiall, is euer counted by the 

Merddian . and tho degroes ofthe Perivian,that are between 

the Equinoitiall and the Iozizon, is the altitude of the /Cqun- 

nociall : andother ſo many are they, that are from the Zenith Frome »e- 

to the Pele. Foz the altitude of the Equinodtall, is equall to pal.. 

the complement of the altitude of the The degrees ofthe 

Peridian that are betweene the u, and the zenith, is 

complement of the altitude ofthe Equinoatill;' and is 

equal to the altitude ofthe Pole. And although we haue defined 

the altitude in general, — — 

the Peridionall altitude ofthe Dunne, The Meridian altitude, 

is the greateſt altitude that the Sunne hatheucry day? ans this n. meridiã 

Galbe, when the Center ofthe Sunne is in the erwian. And ue e 


Dunne, is the Meridian altitude. Do that when we ſay the * 
ory mtv rs taken , it is vnderſtoode at — ff 


the Arne of the Meridian, that is betweenethe Nania and 
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Foz eyther to bs it caſteth the ſhadowe towarde the No2th part, 
o2 toward the South, o2 pendiculerbya right vp lyne, ſo that at 
mydday, 02 noone, nothyng that ſtanveth vpzight , gineth any 
ſhadow at all. But fozaſmuch as there is ſuch variation in decli⸗ 
nations, altitudes, ſhadowes, and paralelles, it ſhalbe neceſſarie q 
_  togiue rules fo2 all variations. and theſe ſhalbee reduced into 
dea foure bzicke and compendious rules, the which J haue heere del⸗ 

E cribed, that the wyttie may haue pꝛoũte by them, and the rude 
learne them: not caring foz the rules ofthe Mariners, becauſe 
they are ſo long andtedious. Foz (as the Philoſopher ſayth) it is 

bainely doons by many, that may well be doone by few, 

_ the perpe4z. When the ſhadowe halve yerpendiculer, it is becauſe the 

culer hadow gunne is in the zenith, and. 90. degrees aboue the Yo2izon. And 
then how many degrees of declination the Sunne hath, ſa much 
thall we be diſtant from the Equinoctall,toward the part where 
the Dunne declineth, And if it haus no declination, it and wes 
halbe vader the Equinoctiall. 

e, But whenthe Dunne and the ſhavowes ſhalbe to vs from the 
Equinadiall, towarde one of the Poles, we ſhall take away the 
— the Peridian altitude, and then ſhall remaine 
the complement ofthe eleuation, which complement beevng ta- 
ken from. go. degrees, then (hall remaine that which wee be di- 
ſtaunt from the Eqninodtall,towarde the came Pole. 

Mhen the Dunne declineth from the Cqumnodiall,towards 

one Pole, andthe ſwadowes ſhalbe towarde the other, wes 

ll iopne the declination with the Meridian altitude: and ifall 

come not to o then ſubtract them from ,90. degrees, and wee 

hall haue the complement, and ſo much ſhall we be diſtant from 

the Equgnociall, towarde that Pole tothe which the ſhadows 

falleth. And if they bee moze in number then. 90. then the ouer⸗ 

plus of 50. ſhall we be diſtaunt from the Cquinediall, towards 

the Pole where the Sunne declineth. And if they be iuſt 90, we 
chalbe vnder the Equinoctiall, 

When the ſun — hathnoveclination, wetſhal bee diſtaunt 

hath no de- from the Equinoctiallthe complement of the Meridian altitude, 

duale. towarde the Pole where the ſhadowes are. By theſe rules (be- 


ſide the vſe whereofwe haue ſpoken) Wr 


the Arte of Nauigation. Fol. 68. 
is the greateſt declination of the Dunne, the altitude or the 
Eaqnuinociial, the day-youre, and minute, when the Equinox was: 
the which is knowneas foUowety, N 
| Yaning takenths greater Perivianaltitave ofthe Wommer 77-67. 
(which isin the beginning ot Cancer) and the telle of Winter, en of the 
/ (which is in the begynnyng of Capzicome) takyng away the *"* 
dene from themoze, the relt is that, that is from Tropike to 
rr ent 


ys fo2 3 teeing inte Cittie ofLondon I finde the 
greateſt Meridian altitude oi the O in the beginning o to bet 
62, degrees, and the leſſer Meridian altitude, which is when the 
Oi in the beginning ol y to be 15. degrees, then taking. 15. 
from 62. reſts 47. and ſo much is from Tropicke to Tropicke 
and the; which is 23 degrees. 30. minutes is the greateſt decli⸗ 


Againe the greateſt declination added tothe leſſe Meridian 
altitude, oz ſubſtracting it from the greater Meridian altitude the 
relt is the altitude of the Cquinoctiall aboue the Yoz1zon: 

"As fog exampletthe gr 123. . added to the 15. 


:, the height of the Equi- 


— — — — followeth, that when 
we take the Meridian altitude at 38, *. that day is the true C⸗ 
quinediall which will bs the oloweath of arch ITE . 
nere | 77 

Oo likewiſe when vou take the heyght of the Sunne vppon 
the meridian at G2. degrees et altitude, then is — 


* 
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The thyrd part of 


Vere it is nat bunte laris to be noted that don the wozkingand 
obſeruing of theſe and ſuch like pꝛepoſitions, there is to be conſt 
dered, that from the Equinoctiall toevther of the polcs,is iuſt 90. 
degrees, and the height of the pole, is the eleuation thereof: and 
bauing taken the height 02: * 
tram go that which remainethis the eleuatian, oz height of the 
Equinoaiall aboue the Yo2izon: faz it is certaine that ifthe Pole 
be taken at go. degrees aboue the Yo2izon , that is to ſay: if th 
Pole be in the Zenith, then is the Equinocial in the Bogizon,and 
looke howe much the pole is dep2eled from the Zenith oz verti- 
call point; ouer yqur head, ſo much is the ©quinaciall raiſed a⸗ 
boue the Yozizon towardes your Zenith, and by this reaſon you 
may knowe the Meridian altitude of the ſame,by adding the de⸗ 
clination, with the eleuatien ofthe . 


The ix. Chapter of the making of the croſſe ſtaffe, 
where with the Mariners talce the altitude 
ofthe:North ſtatres. 


J Akea ſquare ſaffe ozyarde, of he thick: 


E neſſe ofa finger, maze 02 lefle, accozding 

tothe goodnes ofthe woode,aud of length 

/ ſyre ſpannes, 02 moze , ' Foz the longer 

that it is, che moze pꝛeciſe ſhall it bee, 

and the degrees ſhall bee the greater, 

»\ Whersby followeththe certainetie of the 

2 , . 7 Then take a very plaige table 
— — a the;leaſta ſpanne and a balfs ; and 
— Table, make a tight dine by longitude, 
de RO OGG 20s, that 


mpaſte, and u n ae 
tle, whicihe may remaine on the parte of b unte ſo; that 
the halte circle may haue ſo much Diameter, as you . 


the Arte of Navigation, 


height of the hammer; head, oz croſſe peece of the ffaffe to be. 
This halte circle being made, vou ſhall dzawe two lines, equi- 
diſtaunt to the line which vou haue made by the myddeſt of the 
Table. Theſe lines muſt touch in the extremities oz endes of the 
halle circle. Then deuide euerp halle ol the halle circle, oꝛ quarter 
/ ofthe circle, into two equall partes, and the two halſes that ſhall 
end in the firlt line deuide each or them into go. equal parts. The 
take a ruler, and put the edge thereof vpon the center of the halle 

tircle, and vpon euery ofthe markes which deuide the 90. partes 

and ſo pzoceede , making puncdes in the lynes, whiche you haue 

made equidiſtannt to the firſke lyne. Then dꝛawe certaine right 

lynes, from the pundes ofthe one lyne, to the oppoſite punctes 

_ ofthe other: and ſo ſhall the dzaught be ended, Then take p ſtaffe 

oꝛ pard, + put the one ende thereofin the center ofthe halfe circle, 

and apply the edge of the parde ta the lyne that gocth by the 

myddelt of the Table: and marke in the yarde the markes that 

are in the ſayde line, bp meanes of the trauerſing lynes , and ſer 

alſo that the markes which you make in the parde, be trauerſing 

lynes, and make them their numbers, beginning at the ende oz 

| poynit of the yarde that ſhall be to the contrarie parte , from that 
which you did in the puncte of the halle circle, And fo knowe 
with what degrees pou ſhall beginne the yards oz ſtaffe, and 
what number pon ſhall marke in the firſte line of the punc,loke 
howe many degrees are from the circle whiche you deuided be⸗ 
tweene the line that goeth to the laſte marke, and with ſo many 
degrees enter, and ſo conſequently ſhall you place the numbers 
from ſtue tofinz,02 from tenne to tenne. Mhen vou haue thus 
numbꝛed the parde, then to make the croſſe peece thereof, take a 
table oꝛ planke of good wood, which ſhall be ſo much in length, 
as ſhall be the Diameter of the halfe circle, ſo muche in bꝛeadth 
as th:e times the thickneſſe of the yarde , and of thyckneſſe 
two fyngers , oz little leſſe. On the one ſyde alſo it muſt bee 
very plaine, and on the other ſide in the myddeſt it muff haue a 
ſquare 02 quadꝛature ot al the thyckneſſe of the plancke,and from 


| 


| the ſquare to the endes, if muſk be made thinner and thinner , ſo 
| that it hath in maner the fourme of (ſuch pickars 2 
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— are picked. And in 
the myddeſt ( by longitude and 
tatitude ) it muſte haue a ſquare 
hole , by the whiche the parde 
may enter iuſt and make right 
angles with the croſſe peece. 
And the poynt of the parde 
muſte enter by the playne ſyde 
of the croſſe peece , and come 


Nozth Starre, oz any other 
ſtarre on the @ea ( foz it ſer⸗ 
ueth not on the Lande, no2 fog 
the Sunne , except the Dunne 


ſhall be vnder any thinne cloude 


| andthe Yozizonclears) you ſhall 
put the heade of the ſtaffe to the 


cozner of your eye, rapſing it vp, 
o2 putting it downe, vntill the 
neather parte of the croſſe peece 
come with the Yozizon: andbe- 
ing ſo, if the higher parte of the 


croſſe peece ſhall come with the 
ſtarre, you mult looke the plaine 
ſide of the croſſe pcece in what 


/| number of degrees of the taff it 


. 


kalleth, e thoſe degrees ſhall be the 
altitude of the Starre: as if the 
croſſe peece reache not to the 
Starre, you muſt bzing the 
croſſe peece nearer to your eye, 
vntill the one parte thereof come 
wyth the Yozizon , and the o⸗ 


ther wyth the Starre, and the 


degrees, whiche it ſheweth,thal be 
The 


foozth of the ſquare ſyde theres ⸗ 
of , Totake the altitude of the 


\ 


The Arte of Nauigation, 


The. x. Chapter, of tho altitude of the Pole, knowen 
by thealtitude of the North Starre. 
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D knowe the paralell in the whiche 
the ſhyppe is, oner and beſide the rules, 
there befo2e ofthe altitudes of the Sun, 
it is likewiſe knowne by the altitudes of 
the Nozth ffarre. Theſe two maners are 
vſed,foz that moꝛe credife is giuen to two 
witnefles, then to one: So that ifby one 
aryſe any doubt, the ſame may be certi- 


fied by the other, and alſo becauſe time 


may ſome time ſerue foz the one, and not fo: the other: as, to 
haue acloudy middad o2 noone and a cleare night. 


The altitude is taken ol the Nozth Starre, which is a Starre 11. Nor 
in the extreamitie 02 ende ofthe taple of the leſſe Beare, being a — 
conſtellation , commonly called the Yozne, Foz this Nozth bee. 


Starrs (ofthe moſt notable Starres about the Pole) is neareſt 
vnto it, and ſhal therefoze ſhewa leſſe circle then any of the other, 
and ſo ſhall his altitude differ little from the altitude of the Pole. 
This Starre hath declination.s 5 degrees,and 51 minutes, and 


the complement to nientie (which are foure degres, andnientie The borne. 
ri⸗ p : ance 
ners holde oppinion, that it is not diſtannt moze then thꝛer degrees — 1-0. 


anda halfe, vet to my iudgement, moze credite qught tobe giuen 


minutes) is his diſtaunce from the pole. And although the Ma 


tothe Aſtronomers, then to the Pariners, fo2 as muche as the 
Aſtronomers do knowe the places of the @farres, with their 
longitudes, latitudes, declinations, and right aſſentions moze 
perfectly and pꝛeciſely then do the Mariners: Foz they accompt 
not onely by degrees, but alſo by minutes andſecondes, But let 
none deceiue themſelues thꝛough my opinion. ZTherefoze. who- 
ſoeuer will pzeciſely knowe it, let him take the higheſt altitude 
of the Rozth ſtarre, which is his being ouer the Pole, and the 
lefſe altitude, which is his being vnder it: then take away the 


leffe from the moze,and the halle of that, that remaineth, ſhall be 
the diſtaunce of that ſtarre from the pole ofthe wozld, 
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The third part of 
Andlikewiſe by this experience, may be knowen the altitude of 
the pole, and what all the other ffarces , that goe not down vader 
the VYo2izon , bee diſtaunt from it. Joyning the greater alti⸗ 
tude withthe leſſ2, and that ſhall amounttherof, deuided by the 

halfe, ſhalbe the altitude ofthe Pole: and taking away this altt- \ 
tude of the Pole, from the greater altitude of the Starre!, oz the 
leſſe fromthe altitude ofthe Pole, the reſt that remaineth, halbe 
The pole iz the diſfaunt of the Starre from the Pole, And as the Pole is 
auifible, inuiſible, it cannot be ſcene oꝛ knowen, when the Nozth Starre 
is hygher oꝛ lower, except it bee by the meane of ſame other 
marke: and fs} this is conſidered the poſition of the fozmer 
The two ſtars Guards,02 watch,bcing one ofthe two ſtarres called the Guard, 
dle, Which are in the mouth ofthe Yozne. The Mariners haue noted 
North tate. EPght poſitions from the fozmer Guarde ſtarre, to the Roꝛth 
ſtarre, which aunſweare to the eyght pꝛincipall windes. And as 
the Guarde is to the Nozth ſtarre accozving to the placing of 
theſe poſitions, ſo ſhall it bee higher oz lower from the Pole. Let 
Conmo res vs here put the common rules which the Pariners vſe, tocom- 
ners —_— ply with thoſe that are of opinion of the thzee degrees and a halfe. 


from the As 


frovomers, And foz the opinion of the Aſtronomers (which is the diſtance of 


4.degrees and g. minutes) J will hereafter giue a circuler figure 
with a mooueable hozne : then the eyght windes of the eyght pa⸗ 
ſitions beyng marked, and putting the Guarde and the Nozth 
ſtarre in euerie ofthe windes , it ſhall be the diſtaunce that the 
Nozth ſtarre is higher 02 lower from the Pole. 


Common Rules. 
Theſe ruls afo The fozme Guard? being in the Eaſt, the Nozth &tarre is in 
ns cena One degrer and a halle vnder the Pole, 
40 hold,bur! The Guard bei ing in the Noztheaſt, the Noꝛth Btarre is thzee 
= after the degrees and a halle vnder the Pole. 


accompt, as The Suarde being i in the No2th the Starre is thace degrees 
2 Ther vnder the Pole. 


in the rules 


dent betore, 4 The Muarde in the Noꝛthweſt, the Starre is halle a degres 
vnder the Pole. 
The Guarde in the Welt the erer degree and a halle 
aboue the Pole, Th 
e 


the Arte of Nauigation Fol. xi, 
The Suarde in the Southweſt, the Starre is thꝛee degrees 
and a halfe abgue the ole. | 
The Gaarde in the South, the ſfarre is thꝛee degrees a⸗ 
beue the Pole, g 
The Guarde in the ſontheaft, the ſayde Nozth ſtarre is 
halte a degree abonethe Pole, 
Note that theſe eyght wyndes, are made accozding to fours The cigic 
Iynes, TUhereoftwo ate ryght,whiche are Nozth 4 South, and nen 


Wikies) aco1s 


Caſt and Meſt:and the other two are croked whichare Nozth- ding cs toure 
eaſt ſouthweſt, and ſoutheaſt Nozthweaſt, UWhen the Gaards ). 
andthe Roꝛth Carre chalbe in the ryght lyne it ſhall appeare 
cleare how they are : and when they ſhalbe in the crooked lines, 
if map be ſeene, becauſe the Guardes are the one by the other in 
a ryght lpne, 

To ſee by Theozike oz Speculation, haw the Nozth ſtarre 
ryſeth vp and goeth downe from the Pole of the wozlve, J wyll ,, n 
here deſcribe the ſayds circuler figure oz inſtrument, which is a t know che 
citcle, in whoſe circumference are wzvtten the eight windes, jms ot 
The Noꝛth in the higheſt place ofthe inſtrumẽt, which they call deb acre: 
the head, and the ſouth in the neather part thereof, which they eat ro 
call the foote : the Gaſt in the ryght arme, the Meſt in the left 
arme, the foure reſt betw2ene theſe in their places. Andheere is 
ta be noted, that the lynes which paſſe not thꝛough the center, are 
ofthe wynded of theyꝛ equidiſtances that paſſe thꝛough » center, 
Within this circle, is another litle circle, which deſcribeth the 
ſtarre offhe Nozth, by the mouing of the firſt mooucable,+ hath 
foz his center the Pole ofthe wszlde, as hath the firſt, This litle 
circle as fſoꝛ his Diameter eyght degrees and eyghteene mi⸗ 
nitcs : as foure degrees and niene minutes aboue the pole and 
deuided by certeyne lynesequidiſtant to the Calf and Welt, Jn,,,, 
the center ofthis circle, is annered a hozne,with his ſeuen ſtars, the eu tas 
moueable rounde about by all the wyndes. And ſeeing them in 


e ſee the Nozthftarre, in what part it is ofthe degrees, hygh oz in vine che 


lowe from the pole: x thatthe Pilot oꝛ Mariners chall noterre, foo 


I ſay that he ought not to put the fozeguarde inthe. windesthat * 
paue 


auen,how,+ in what winde they are, euen ſo in this figure ſhal dans 


Thethyrd part 

paſſe thoagh the center of the figurs , fo2 it halbe Nozthand 
South with the pole, and not with the ſtarre ofthe Nozth, as it 
ought to be, and ſo of the other wyndes , And in this maner the 
ſcarre ofthe Nozth, ſhal ſhewe in the lynes equidiſtant from the 
leſe circle, the degrees and partes ofthe degrees that it is highery 
o lower than the pole of the wozld: fo2 the ſame courſe,vifferen- ® 
ces,and variations, it maketh in heauen, 

This figure is after the Aſtronomers, which affirme that the 

north ſtar is foure degrees, & niene minutes from the pole. 


—— 


UTThus beyng knowne howe much the Nozth ſtarre is vnder 
2 — 02 àboue the pole, let vs take the altitude thereof: and that c t it 
«>oue:he that is vnder the pole, let vs ioyne to his height, and as muchs 
0r:20% lit as is aboue, let vs take awap, and that ſhall ryſe thereof, ſhal 


be the altitude of the pole aboue our Hoꝛizon. 
The 


The Arte of Navigation, 
The, xi. Chapter of the compoſition and vſe of an 
inſtrument, by the which wihout obſeruiug 
the South Sunne, or mydday, is knowne 


the altitude of the pole, and the 
houre that is. 

S E haue giuen rules, whereby the Pi⸗ 
e lotte may knowe in what paralell hee 
4 — findeth himſelfe with his Shpp. But 
| 2 . he may not knowe this at all houres, 

M< a> fozasmutche as fo2 the altitudes ofthe 
> 2 Dunne it is neceſſarie to obſerne the 
4 N mydday iuſtly, and foz the altitudes of 

e . 4 the Nozth, it is neceſſarie to obſerue, 

e that the fozcmoſt guard be plated iuſt⸗ 
ly with the Roꝛth in ſome of the foure lynes ol the eyght windes. 


And ouer and beſide the rules aꝛeſapde, haue thought good to e 


to know the 


Fol, 72 


deſcribe an inſtrument, by the which may be knowne the paralel para!«! and 


where the S hyppe is, and what the houre is at any time of the 
day by the beames ofthe Sunne. 

Make a round plate of Laton , o2ofher conuentent met⸗ 
tall, ofthe Diameter ok a ſpanne, o2moze : Foz the greater 
that it is, the moꝛe pzeciſe ſhall it be: and make in it two Di⸗ 
ametèrs, that may cutte them ſelues in right angles vpon the 
center, In tbe foure extreames oz endes of theſe Diameters, 
leaue foure rounde punctes oꝛ poyntes, that may ſerue foꝛ axis. 
The one of theſe Diamcters, ſhalbe called the axis ofthe.wozid, 
and the other, the lyne of Caſt and TUct, This doone. make of 
the ſame laton oꝛ ſemicirculer prece, ofthe thycknes of the plate, 
o2 litle teſfe, and ofthe bzeadth of halſe a finger : this muſt ſtande 
vpon an edge, ſo that the conuex part may come inlkly with the 
halle ofthecircumference of the plate, tothe which it muſt bee 
nayle d oz ſothered in the neather part ofthe plate, the ſemicircle 
being rayfed, + that the endes thereof map tome with the endes 
of the axis of the woꝛld. Andthis ſemicircle ſhall you diuide into 
two equall partes, and enery halle into. 90. degrees, begynnong 

om 


1 


re by the 
ſunne. 


The thytd part of 
from the halfe point toward the ende of the Axis of the wo2lde, 
Which are the Poles, | 
In like maner ſhall you make two circular peeces,of the big⸗ 
neſſe of a pcece of foure ropals of plate, which they call rundels, 
foz the houres : theſe muſt be made faſt in the plate be the Polco\ 
of the wozlde, whiche may holde oz beare them by thep: centers. 
And euerp of theſe rundelles muſt be deuided into . 24. equall 
partes, and although not al, pet the vppermoſt part ofthe plate. 
And aboue in the higheſt poynt oftheſe diuiſtons, you mult waite 
12, becauſe that there it ſhall ſhew the mydday oꝛ noone: and fb 
thence, the aſternoone houres mull begin their numbers toward 
the Weſt part, and ſhal ende. 6. houres in the halfe oꝛ myddeſf 
ol the ioynt ofthe circle with the plate. In the other ioynt ofthe 
other part, hall begin. 6 ofthe houres befoze noone & ſhal ende 
2, in the higheſt poynt. You mult alſo. make an other Se- 
micirculer peece, ofthe bzeadth of afinger, this mult be plapne 
oz flat, and the concauitic oz hollowneſſe thercof,cqualto the Se⸗ 
micircle ofthe edge 02 ſyde ofthe plate, and in the endes muſts 
haue two holes, wherein may iuſtly enter the poyntes that! come 
foozth ofthe circle, foꝛ the houres, which are the Poles of ths 
wozlde , Alſo, this Semicircle, muſt haue two lynes one on the 
vppermoſt part, and the other on the neathermoſt, whiche may 
deuide the bꝛeadth into two equal partes. This halfe circle likes 
wiſe mult be deuided into two equall partes by longitude with a 
trauerſed lyne, which ſhalbe called the Equinoctiall, x from thys 
lyne, tothe inwarde part thereof, muſt be counted .13, degrees 
anda halfe towarde the one parte, and as much towarde the o⸗ 
ther parte of the. 90. that euery halfe of the circle contcyneth, 
And at tuerp parte where end the .2 3. degrees & a halfe, make 
a trauerſed lyne, ſothat from the one to the other, map be. 47. de⸗ 
grees , And in thys ſpace ſhall you dꝛawe certepne lines equi⸗ 
diſtaunte with them of the myddeſt, that they and the mpddle 
lyne, may deuide into 4. equall partes the b2cdth of the halle 
circle, Then looke in the table of the declinations of the anne, 
what declination hath the. 5. degree of Aries, and that ſhall you 
account from the Equinoaiall towarde the one parte , and 
| -x. 
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as muche mode towards the other makynga den thatinapreas | 
nerſethat of the myddeſt, where that declinationvooth onde and ſy 

tuch in the other twolynes . And the ſamothai.yow:doo at; i b. 

15. 20.25. and, o. which is the ende of Arpes,-andbegyntyng 

of Caurus: + then the line ſhal trauerſe all the bꝛeatth. he like 

alſv hall you doo to Taurus and Gemini in the ſpates 

wzite Carats of the -rii, ignes, bezynnyng drias front the W 

Equinodiall, to warde the Moꝛth Pole. Am then doo Taurus fn. 

| and Gemini ende in the greatclt declination;veghmyng Cancer 

| inthe other part of it. RR OE — 


wy | — 'This ena 


ſquarepecte of the 
IE] ſo napled with a peete, muſt haue in the the wwe. 
middeſt a hole, ſo mall, as may rece iue a lyttlepinne, and by the 
center of this hole, muſt paſſe a lyne, which ſhall trauerſe all the 
Srapne . Andthis lyne hall ſerue to put the ſunne (which the 
hole ropoeſenteth) in the degree of tho Agne where it is. T hys 
halfe tirrte where it goeth ivthe circuinferghites of the rundels | 
fv; the houres, muſt be fpled on the one ſide unto the lyne that is | 
in the mpvdelt, to —— — Fay the The rlacing 
placpng oz ſettyngot᷑ this inſtrument, von a gv 03 the ialiruntc 
{eyngeflaton, asthicke as the plate, and ot the bzeadth of a fins 
— — that ok it may bee made a circle 
me what byggerthen the plate, ſo that the plate and the ſPeri⸗ 
dian mayeaſilybe conteyned within it. This circle ſhal be cal- 
ledthe Horizon, mich muſt be deuided into foure quarters, 
An like manner muſt be made two ſemicicculer ——_ | 


1 — 


| The third part of 
endego( them malt be naxled oz latheredin the pointes that de- 
uide the quarters ofthe circle: anddenide the one from the other 
in two equali partes, making right ſphericall angles And in this 
ioynt of theſe two peeces, muſte bee napled oz ſothered a Paſtel, 
the which at the one ende is deuided ints two bzaunches oz 
Yic lots or R. Then hall vou make a baſe oz foote foz the ſame, whiche 
baſe ol rde in. in the vppermoſ parte thereof ſhall haue a concauitie oz tolow- 
esc. nefle, Where may be ſet a ſapling compaſſe oz a needle , touched 
with the Lods ftone,and couered ouer with a glaſſe. Snd/dnthe 
highelt edges ofthis baſe,the two bzaunches of the Maſtel ſhall 
be made ſaſte: ann this baſe, with the ꝙ aſtel, the halfe circle,and 
the tircle, hall allane p&ce , Which ſhall be called the ſeate oz 
frame ofthe inſtrument. The Vazizontall circle in the endes of 
one halfe circle,auſt haue two holes, in the which mayenter the 
Aris that are mada in the endes of the line of eaſt and weſt, 
Allo yau-mult take gow beds when you ſather 02. make faſt 
the Paſtelinthe baſe, thaf:fhe Nozth and South ofthe plate 0; 
Bonzen, come withthe auth aud Douth of the. needle that is 
22 
0 a | | 5 
1be index e (Called the index 02 ſhewer) ich Wall ſhe in the halſe circle. 
den ſathered in the place on the neather degres that the pole 
is rayſed aboue the Yo2130n. 
Yai oz the perfection of this inſtrument, it ſhall be conuenient fo 
of the Houi= ſet the Hoꝛizon very playne and equall at the time-of the operas 
1 0 tion oꝛ pzactiſing with the inſtrument, and this max be done in 
two maners . TWhereof the one is hanging by a fine thꝛirde, 
at the center of the plate, a plomet made ſomewhat poynted at 
the neather ende: ſo that the Hoꝛizon ſtanding plaine and leuel, 
or che lung. the point ol the plamet may fall vponthe paint of the index , and 
this maner is good fo2 the lande. But fo: the Dea, vou ſhall ſa- 
bor ithe a, ther the Yozizon two Axes, little ſtubbes oz andes | 
ttoꝛth. Theſe ſhall be put in the two oppoſite holesof a circle of 
mettall made ſomewhat ſtrong, and this circle muſt haue other 
two ſtubbes lykewyſe comming foozth , and equally diſtaunt 
from the two holes. Theſe muſte bee ſatheredaz napled in — 
* 
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holes of another tireit in lit maner, and the ther circle wrth 
other two ſtubbes, incloſed in a boxe. At then the boxe ſtande euen 
and leuel, the poyſc 02 wayght ſhall cauſe the Bozizon to ſtande 
leuel, although the (hyp ſway oz route from fide to ſive, The vſe | 
this inſtrument is in this maner. bis hy 
When you dellre t9/knowe the parelel in whiche you are, The rant, 
and the houre that is, put the lyne that trauerſeth the graine, in 
the degree of the ligne in the which the @unne is (which you ſhall 
knowe by the table of the place of the Dunne, in the ſecond 
Chapter ofthe ſetonde parte) and (et the Nozth and the South 
of the plate, with the No2th and Houth of the needle. Then turne 
the moueable Meridian againſt the Sunne, the foote of the in⸗ 
ſtrument ſtanding faſt, and raiſe it,o2 put it downe in a plate, vn⸗ 
till the beame ofthe Sunne enter in at the hole of the graine,and 
fall in thecenter ofthe plate, and ſtanding ſo, beholve the 
1 ho muche is th ST. "400 
1 n, ſo muche is the a * „ 
the pole. Then loke where the | the Pole. 


Thethyrd part of 
it % +  Herefollowerh che demonſlttios 
„ann nnen = 
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| The. xii. Chapter, of the leagues that are 
4 | runne fora degree,aecording vnto it 
p. divers courſes, 1 


A the lirth Chapter, A pꝛomiſed to glue 

arule to knowe the diſtaunce from one "94 

paralel to another, ſayling by whatſoe- dane. Gen 

uer lyne oz winde, except the Caſt and . prallte 

Weſt: foz the which is to be vnderftod ****: 

that the Nauſgation oz courſe from one 

. palace to another (accoꝛding to the Coſ- 
A mograpbers) ought to be by the arke of 

the greater circle, ſoꝛ that by this manner chalbee the choꝛteſt e e . 

courſe, and this greater circle they denide into . 3 60, degrees: the ere e * 

and all the diſtaunces that are from one place to another, then , 1 

account by the degrees and minutes ofthis cyzcle: and ſo ſay- — 4: 

lyng from Nozth to South, toone degree of the variation of the 1 

height of ole, ſhall aunſwere another degree of the greater | 

circle in the ſuperficiall part ofthe water and lande. And theres rye atcicude 

foze ſayling by whatſoeuer other lyne, vntyll the Pole doofh vas 27i>* ric 

ry one degree of altitudes, we ſhall haue gone moze then one des 4. dec. 

gree ofthe greater cy2cle:+ the degrees that aunſwere to euerie 

lyne oꝛ winde, vou ſhal ſœ in the demonſtration following, which 

hath two paralell lynes, which.are Caſt and Meſt, and p lyne 

that cutteth them in rightangles, which commeth foozth of the 

center, from the quarter of the circle that is made, is Nozth and 

South, and then ſhall you ſee by this oꝛder, all the other winds, 

halle windes, and quarters of windes, reduced to one quarter: 

Foz the ſelfe ſame account ſerueth foz Noꝛtheaſt and Southweſt 

and No2thweſt and Southeaſt, and ſo of the halfe windes and 

quarters of windes that arecquallydiftaunt from the lyne ofthe n 

Nozth and South: and ſo this quarter ſhall ſerue ta the. 3 2. he c- 

windes of the compaſſe. Without this quarter, harde by the »iche cõpaſ 

lyne, you ſhall finde two numbers, whereof the firſt ſhalbee of 

the degrees, and minutes of degrees of the great circle,which 
(sfrom one paralell to another. q The 


The thytd part 
Theother number, h ilbꝛ the leagues, and parts ol leagues that 
ſuch degrees and minutes do amount vato, aſter the rate of. 17. 
—— anda halfe foꝛ adzgcee- In like maner in the paralell, 
where, the lynes of the windes do concurre, ſhalbe ſet iopntlie to 
euerp lyne the degrees and minutes of the diſtance from the lyne 
of Aoꝛth and Szuth, and leagues 2 partes of leagues that ſuch 
degrees and minutes amdunt vats : and ſo it is, that ſapling by 
the lyne, winde, oꝛpointof Nazth and aut), vatyl the altitude 
ofth2 pole vary one degree, is run another dꝛgree, which contey- 
es e neth leagues .17. and a halfr:and by the next line, fo one degree 
Send of the variation ofthe altitude of the pole, is ruu one degree, one 
ecke pole. minute. 17. leaguꝛes 1. ſyre partes: and they that runne vpon 
that lyne oꝛ point, depart from the lpne of Rozth, and South, 
02 Peridianlyne.r 2. minutes leagues.3. and a halle. Bethe ſe- 
Depart ing conn? lone, i 18 runne ane degree, 5. minutes, and leagues 9 19. 
—— ſcant, and in this courſe, they depart from the Meridian. ⁊ q. mi⸗ 
nutes,leagues, 17. and a quarter By the thyꝛd lyne is runne one 
degree. 1 2. minutes, leagues . 21. and. 20, part ofa league, and 
depart from the Meridian lyne . 40. minutes, leagues . 11. and 
two tertes. By the fourth lyne, is run one degree, minutes. 25. 
leagues . 24. and thꝛee quarters, and depart from the Peridian, 
one degree iuſtly, leagues, 17. anda halfe, By the fifth lyne, is 
runne one degree, minutes 48. leagues. 31. anda halfe, and de⸗ 
part from the lyne one degree. ©, minutes, leagues.26 and one 
quarter, By the ſixth lyne, is runne two degrees, minutes. 37. 
leagues. 45 and of the. 45 partes of one league, the. 11. parte, 
wen and depart from the lyne two degrees, minutes, 25, leagues 42, 
the greater ANDA quarter, Bythe ſeuenth lyne, is runne fyue degrees, mi- 
Gone, nutes. S8. leagues.2⁊ 9. and tw ferces, and depart from the line 
foue degrees, minuts.2. which are leagues, $8. accounting . 17. 
leagues and a halte faz a degree ołthe greater circle. And if foꝛ 
enery lyne you deſire to know this computation of leagues, af- 
ter, 16, leagucs and tos terces foz a degree, 02 foz moze oz leſſe 
' leagues 02 myles, multiply thoſe ſuch degrees by the number of 
the leagues o2 mples which enter intoeuery degree, 4 lykewiſe 
all you number the minutes that aremoze then the degrees, by 
the 
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the ſame number of the 1 that enter in euer degree, deui · 
ding them by ſyrtie and that that ſhall come ofthe diuiſion, you 
ſhall topns with the multiplication ofthe degrees, and that 
amount thereof, ſhalbee the leagues, aud partes ofleag 
was in thoſe ſuch degrees, 


The xiii. Chapter, how to ſet or makeapricke 


in the Carde of Nauigation, 
R Ye Parriners call the pꝛicking ofa poynte in 
on uae - 51 the Cardr, to ſee and appoint in it, in what 


poimthe hip & th 1. point o2 part ofthe ſea, the ſhyp is in Nanigati- 
: on. Foz the perfourming whereof, it ſhalbe re- 
4 quiſite that the Pilot knowe from what degree, 
o2 how many degrees of the altitude ofthe pole 
rbe arage be Departed ⁊ with what winde he ſayteth, And when he deſireth 
»tche Pole, to knowe where he is let him knowe the altitude of the pole, by 
ſome ofthe afozeſayde rules. And it (taking the altitude) he finde 
bimſelfe in the ſame degrees where he was when her departed, 
his Nauigation hath bin from the Eaſt to the Meſt, and what 
he hath gone can not be knowne but by the judgement of a wile 
and expert man, accozding to the ſwiftneſſe oz goodneſſe of his 
1 ſhip, with conſideration of p moze oz leſſetime he hath had, as we 
dil aunce by HAUC ſapd befoze in the ſixth Chapter. But if he unde himſelfe in 
che Garde. moze oz leſſe degrees, let him take two papʒe of compaſſes, & put 
the foote of one, in the point oz plate where his ſhip was when he 
departed, andthe other in the line oꝛ winde by the which he ſay- 
leth, and likewiſe let him ſet the one pointe ofthe other compaſſe 
in the graduation of the Carde, in that number of degrees that he 
findeth the altitude ofthe Pole, and the other point ofthe ſame 
compaſſe in the next line of Gaſt Meſt: and ſo with both the 
compaſſes, one in the one hande, and the other in the other hand, 
let him goe toyning them togeather, taking good heede, that 
the point of. the compaſſ: da not ſw irue from the wynde where⸗ 
by he hath ſapled, nepther the point ol tee other compaſſe from 
the lyne of Eaſt and weſt, where he ſet it. a 
nd 


The Arte of Navigation, 


And following thoſe two compaſſes by theſe two lines, vntyll 
the poyntes ofthe two compaſſes topne (that is to meane, the 
poynt that was ſet in the place from whence he departed, and 
the other that was ſet in the degrees that were founde) then 
where theſe two pointes do ioyne, is the point where the ſhyppe 
ig. But (as we haut ſayd in the ſirth Chapter) they muſt haue 
great reſpꝛa to the windes and ſeas, and other thinges whiche 
experience cheweth them, to knowe if they haue gone direcly 
by that lyne, oz ifthey haue fallen from it, and to what part: the 
whiche J remit to the iudgement of men of good experience. 
Fromthence foꝛwarde, they ſhall returne to keepe the ſame acs 
count, as when they departed from the hauen,eſpecially when 
they chaunge their courſe, 


The. xiii. Chapter, of the makyng and vſe of the Inſtru- 
ment generall, to knowethe houresand quan- 
tities of the day, and at what 
wynde the Sunne riſeth 
and falletll. 

Ake a roande plate with a ryng o2 a 
handle aboue, as in the Aſtrolabie, 
dzawing a lyne from the ring down- 
warde paſſ'ng thzough the center, 

=] andanother lpne that may cut it in 

| ryght angles though the center: 

And this laſt lpne ſhalbe called the 

Yo;1z3on. Then (hall you giue a cir⸗ 

cle vpon the center, leauing ſo much 

fpace be edge of the plate, thattherein may be 
waitten the numbers ot the degrees: then alſo make another 
circle ſome what moze within, leauing lykewyſe a ſpace where 
the graduations may be denided , This done, deuide one of the 
higheſt quadꝛantes towarde the left hand into. 90. partes, which 
ſhalbe called the degrees of latitude , beginning the number 
ofthem from the ryng, e ending the ſame in the Yo21zon, Then 
make another rundell ſome what leſſe then this, in ſuch maner 
that the degrees 4 numbers ofthe greater, remayne w—_—_— 
L 3 an 


Fol. 7. 
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The thyrd part of 
And deuide this lefſe, by two Diameters into foure equal parts. 
And at the one ende ofthe one Diameter, leaue a poynt coming 

foozth ofthe leſſe rundel, cut directly with the ſamc Diameter 

by the one part, and this ſhalbe called the inder oꝛ ſhewer. In 

this rundel you ſhall make a circle halfe a finger leſſe then the 
rundel, Then with a compaſſe take , 23. degrees and a halfe - 

from the Diameter, whiche ſignificth the Equinoctiall : and 

where as end the .2 3, degrees and a halfe, foz cuerypart make a 
ryght lyne from one point to another, ſo that this be a lyne of 

47. degrees, and as muchs moze at the other ende of the ſayde 
Equinoctiall. Upon euerp one of theſe right lynes , you ſhall 

make a halfe circle, and deuide euecy ofthem into ſyre equall 

partes, which mayaunſweare to ſyre ſignes, and cuery ſigne 

into thꝛee partes, which may aunſweare to the tenthes oz tenth 

partes of degrees: and pk the inſtrument be great, you ſhal de⸗ 

uide cuery ſigne into ſtue 03 moe partes, ſo that you may make 

it perfect and pꝛeciſe. This doone, from the pointes oz pꝛickes 

ofthe one halfe circle, tothe pointes ofthe other, dzaw certeyns 

lynes whiche ſhalbe equidiſtaunt to the Equinoctiall. In the 
endes oftheſe lynes, betweene the leſſe circle, and the edge of 

the rundel, dzaw alſo certepne lynes, whiche may reache vnto 
the begynnynges and endes ofthe ſignes : and in the toppe of 

e endes, 02 ouer tye endes of theſe lynes, make an Arke, ſo 

karre diſtaunt fcom the leſſe circle, as is the thickneſſe of the 

_ edxeofa peece of foure ropals ofplate : and in the ſpace that is 

left, graduate the ſignes from tenne to tenne, 02 as the diuiſion 

The placing ſhalbe Che ſpace that remapncth feom thence to the edge ofthe 
to. ens rundel, vou hall dꝛuide by the halle, and in if ſhilbe made twelue 
bun, ſpaces, where pou ſhall ſet the ſignes with theyz names oz ca- 
races oꝛderlp, fo that Aries bee next vata the Equinomall, then 

Taurus fowarde the parte of the Inder, then Gemini : and 

turning towarde the Squinoctiall, Cancer „ro, Uirgo. 
Lyscwyſe on the other parte of the Equinoctiall, Libza, Sco:⸗ 

pid, Sagittarius . And turnyag to the Equinottiall Ca⸗ 

he zodiack, Pꝛicoꝛnus , AJuarius, Piſces , And thus haupng ſigned 
the Zodiacke,you ſhall alſo ſigne 02 marke the hontes in maner 

as followeth. 


Deui de 


The Arte of Nauigation, Fol. g. 
Deuide the leſſe circle of this rundel into ſnure equall partes, ſo 
that euery quarter may haue ſire partes. Reduce this deuiſion to 
the Diameter, puttyng the ruler vpon the pointes, equally di⸗ 
ſtant from the Bozizon, And where it toucheth the Equincdiall, | 
make pzickes oꝛ poyntes, ſo that the Cquinoniall remayne deui⸗ ll 
ded into twelue partes. Then vpon one of the Troppkes giue 
a circle, which may haue the ſame Tropike ſozhis Diameter. 
Deuide this circle info. 24, equal partes redute theſe diniſions tte bann. 
tothe Troptke, as is doone in the Equinoctiall, ⁊ from one Tro⸗ — N 
pike toanother: then the Cquinoctiall, and the Trop ikes being * 
thus deuided with the ſe pꝛickes o2 pointes, you ſhall paſſe with 
a papze of compaſſes by e uery poynt equally ozdered from the 
Yoatzon, to the one and the other parte, and theſe ſhalbe called 
houres, w2yting in the endes of them theyꝛ numbers, beginning 
the one part in one, and ending it in twelue. On the other part, 
beginthe one in the oppoſite part, and end in twelue. This done, ru. bone. 
theſe rundels ſhalbe bzought to their perfection, Bozeouer , you wb thei: 
ſhal make a triangle, with a ryght angle, hauing two equal ſides 
that may make the ryght angle. Euerp of theſe ſides muſt be as 
long as is the Semidiameter ofthe greateſt rundel: alſo, vpon «1, dige. 
and about the ryght angle, vou ſhall make a little circle, which 
ſhall haue the ſame angle foz his center, 2 on the one ſive of this 
fryangle, ſet two rayſed plates, as in the Aſtrolabie: on the con- 
trary de of theſe rayſed plates, mult be a hole, ſo farre viſtaunt 
from the centerozangle, as is the Semidiameter of the circle 
of the leſſe rundel. In this hole you muſt put a thꝛeede, hangyng 
thereat a litle weight oꝛ plommet, anely ſufficient to holde the 
khzcede ſtraight, ſo that it cauſe nothing ofthe rundels to turne, 
oz the inſtrument to decline. Furthermoze, in a circle as bigge 
da the leſſe ot the leſſe rundel, you ſhall deuide into. 3 2. partes the 
eyght wyndes, and halfe wyndes, and quarters ot windes. And * 
being thus reducedto their Diameters (as is doone in the Cqui⸗⸗ 
nomal) vou ſhall tranſlate them in the ſides of the triangle, in the 
which by the center or his litle circle, and by the center of the 
rundels, all tbe thꝛee peeces muſt be made faſt with an axes 0; 
anayle, ſo that they may be turned about cloſe and very iuſte. 
Then put a ryng in the haudle ofthe r 1 

4. 


Thethyrd part of 


hange, as in the Aſtrolabie: and ſo ſhall the inſtrum ent be keni⸗ 
| ſhed and bꝛought to perfection, 


This is the trace or draught of the Inſtrument. 
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The Arte of Nanigation, Fol. 79. 

To knowe what houre the Dunne ryſcth and faileth(by the 

Jnſt:ument following) von ſhall put the Pole ofthe let runde e 
(which is the index) tothe left hand in the greateſt rundell, in fo {© wn rice 
many degrees aboue the Yozigon, in howe many degrecs the 
Pole is rapſed in that lande o2placg . Then put the triangle, 
(Which is the Yoz1zon ) in his place: that is to ſiv, if the Sunne 
ſhalbe in the No2th ſigaes, put it tothe left hand: and ifit ſhalbs 
in the South ſignes, tothe ryght hand, and then the triangle 
(ſhall cut the paralel where the Dunne goeth, in. 10.02 20. 0ꝛ. 30. 
degrees, oꝛ pꝛopoꝛtionally where it is, and there ſhall vou ſie in 
the ſpdes of the Zodiacke, the houres when the Sunne riſcth 
and falleth. And lpkewiſe at what winde the Sunne riſeth and 
falleth to vs, vou ſhall ſee in the windes ofthe triangle. 

To knowe by the eleuation ofthe Dunne, the houre that is, K in 
put the Pole o: Index ſo farre diſtant from the Zenith oꝛ handle l 
ofthe Inſtrument, as it is in that place oꝛ paralel aboue the Yo- 
rizon, then turne the triangle to warde the Sunne , vntyll the 
beames thereof euter in at the rayſed plates, and then the thꝛeede 
with the plomet, ſhall cut the paralell of the Sunne, by the 

houre that ſhalbe: and conſegyentlie the triangle ſhall 
be diſtaunt from the Zenith the degrees 
that the Sunne ſhalbs rayſed 
that houre abong 


: the Hozizon. 
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An addition 
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An addition to the arte of 
Nauigation- 


The firſt Chapter, ſheweththe declination of the Sunne for euery 
month and day of the month througout the yeare, 


© TY229  Nowingthdreat vſe ,necelſitie , and ve- 
-- nefit, which doth abound to all Deafaring 
men, dy hauing knowledge what declina- 
tion the Sunne makes, from the two E⸗ 
gquinociall pointes, Ui. 1.4 =. towardes 
V eyther of the Poles, that is to ſay, Nozth 


o2 South, as alſo conſidering that the tas 
ble to the ſame purpoſe ſet downe befoze 
inthe third Chapter of the ſeconde parte 
(becauſe it is Calculated, but only foꝛ the degrees of each ſigne 
of the Zodiac k) is ſomewhat troubleſome to finde, becauſe the 
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true place of the Sunne is required, and then to woꝛke by the rule 


of pꝛopoꝛtion whiche euerp one cannot doo , 02 at the leaſt wiſe 
cannot at all times haue ſo much leaſure, therefo2e I ſay : foꝛ the 
moꝛe eaſe and ready finding of the aſoꝛe ſaide declination, J haue 
here gathered a regement oꝛ table, accoꝛding to the beſt and tru⸗ 


eſt calculaters, who in theſe dayes finde the greateſt extention oz 


declination ofthe Sunne, to be from the Equinoctiall towards ei⸗ 
ther ofthe poles 2 3. degrees 28. minutes, which greateſt decly- 
nation oꝛ dilkaunce,are called the tropicall pointes of S. and . 
vnto whichpoints,the Sunne by his continuall moamng in the 
zodiack hauing aftained,returncth againe tothe Equinoctiall, de⸗ 
lending by the ſame pꝛopoꝛtion of time, as hee aſcended, and ſo 
ſtomthente to the contrarie Tropicke, thereby making the bes 
ginnings ofthe foure pꝛincipal times, oꝛ quarters ofthe pere, that 
is to ſay: Wintcr, the Spring, Sommer, t autumue o: Harueſt 
the chiefe vſe of which tables are to finde the eleuation oꝛ height 
of the Poles aboue the Hoꝛizon, in any place whatſocuer, being 
calculated foꝛ ſoure peares viʒ.the leapt peare, the firff, ſeconde 
and third after the leape yeare , beginning at this pꝛeſent peare 


of 1 596, being leape peare, t map ſerue at the leaſt foz 20 peres 


without any notable errour. | 
T he vſe and Working whereof falloweth after the ſaid ta bes. 
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Howe to vſetheSonnes declination to knowe 
the Poles eleuation. 


Ait conſider, whether the Sunne hath 
No2th 02 South declination, which you 
ſhall know by the fozmer tables, and ik 
the Sunne hath. Nozth declination ſub⸗ 
tract the meridian altitude thereof from 
S 90,andts the reſt adde the declination 
A_C fo: the day pꝛopoſed, but if the Sun hath 
South declination, adde the declination 


to the meridian altitude, the ſame ſubſtract from. 90. the reſt is 


the eleuation of the Pole. Example at London the 16. of Apzyll. 
1496. the declination is No2th 13 degrees, 25 minutes, and the 
height o the Sun vpon the meridian, is 5 1 degrees, 43 minutes, 
Which taken from go. reſts 3 S. degrees, 17 minutes, the ſame ad- 
ded to the declination 1; degrees 25 minutes, makes 51 degrees 
42 minutes and ſo much is the height ofthe Pole. Againe the 2 
of Januarie the Sun bath South declination 17 degrees, zo mis 
nutes, and 7 finde the meridian altitude to be 20 degrees, 42. mi⸗ 
nutes, which added togeather makes 38 degrers, 18 minutes:the 
ſame ſubſtrac from 90 degrees, reſts i degrees, 42 minutes, the 
clcnation afozeſaide . But this is vnderſtoode when pou knowe 
certainelp on which ſide ofthe Equinoctiall you are : to knowe 
which, do thus. 3fthe Dun caſt his ſhavow that way that hee is 


from the Equinoctall heisbetwirt you and it, and if the dun ha ⸗ 


uing Noꝛth dcelination giue a South ſhadow,o2 South declinat 
giue a Nozth ſhadowe, then is the equatoz bet wirt pou and the 
Sunne, 02 you in the equatoꝛ , 02 pou betwirt the cquato2 and 
the Sun:to know which, adde the declination to the meridian al- 
titude, if it be leſſe, then. o. ſo muches wanteth of. 90. is your di⸗ 


ſtaunte ſcom the equatoz on that ſide which the ſhadowe ſtree- 


keth: but if it amount to .. then are du vader the cquatoz2:if 


— — 


moꝛe, (hen 90 ſo much as is the ouerplus are you from the equa⸗ 


to; tawardz the Dun, and then are you bet wirt the cquataz and 
the Hun alſo:*the meridian altitude be equall with pour Ze⸗ 
nith, ſo much 3s is the declination ofth? Sunne are you diſtaunt 


from the cquꝛtꝝ, an that de wherein the lanne is but if the ſun 


pane! no declination feden are you under tze Cquinodiall. 
Heere ſol- 
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: ITE. 29 — Fol. 87. 
ils naked an nette Shae may bee 
ih knowne the Prime, Ez pact & Dominicalljexter : A as alſo the 
mooueable Feaſtes for 24. yeares to come. 
Which. Almanacke is to be referred | 
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- Thevſe of theformet Almanacke. 

If you deſire to know the Pzime.Cpac,, the Daminicall le. 
rer, Eaſter day, Kogation Sunday, Aſcentionday,Whiffonday 
oz the ſpace betwirt -Whitſonday and Pidſommer, by the Als 
manack befo2e ſpecified: do thus, looke in the firſf collomne, tos 
wards the left and foz the yeare in which vou would knowe the 


p;emiſcs aſoʒeſaid, and right againſt the ſame towards the right 


band, you ſhall finde all offhem vnder heir tifles, 
Ai for Example. 


This pꝛeſent yeare 1 596, Jdeſire to knowe the ſaide: Firſt 
J ſeeke in the neereſtcollomne leftward the yeare of 1.596; and 
againſt the ſame vnder the title Pzime , A finde 1. next vnder 
the title Epact, 1 1. vnder Caſter day, 11 Apzill:vnder Rogation 
Sonday, 15 Pay: vnder Aſcention day.: Pay, vnder TUhit- 
ſon dap, 3 5.Pay: and the ſpace betwixt Chitlontide and TEN 
fommer,3 weekes and 4 dayes, 


A Table whichby the helpe of the Letterdi in the alt 
collomne of the Kalender (in the beginning 
of the booke) wil ſhe we in what ſigne 


the Moone is at all times:the vſe 
whereof is thus. 


It᷑ pou deſlre to linde in what ſigne ofthe Zodiacke the C is at 
any time, firſt reſozt to the Kalender, which is in the beginning 
ofthis booke, and in the laſt collomne of the moneth vnder the 
Caracter C of the Poone,directly againſt the day ofthe moneth, 
you ſhall finde one of the 24 letters: which bearing in memozie, 
logke the Pꝛime in the page nert befoze,then finding the ſame 
pꝛime in the head of this ta ble, x deſtending by the ſaide coolmne 
of the pꝛime til vou finde the letter which pan beare in memozie, 
and right againſt the ſame letter in the outmoſt collomne, to⸗ 
wards the left hand, is the name of the ügne, which the C then 
polleſleth: Erampls against the firft of Apzilt 4 unde the letter 
K.and the pzime by the fozmer rule 1 then going doune-ward vn⸗ 
der the title 1. which J finde in the head of the table, till J come 
to the letter N. againſt the came is dinge the Nope ane. 


2 dw. 


„ 


A table eher isſhewed Alnlttünes what dene the . halbe in, 
by the Prime & helpeofthe letters, in thre laſt Colomne of the 

| Kalendet (in the beginning of the booke) as by ex- 

| ample is hereafter ſhewed. | 
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Heereafter followeth a table with which by heſpe 
of the inſtrument placed in the 18 Chap - 
ter of the ſecond parte, yu 
may know the tides in 


all the ſaid places. 
A North ©M one makes full ſeaaf the lands ende at Sonth- 
or South Y  - 1 on, at the Opittes , at the Hleue, 
A 


South and by Welt ban and at Aberden, 


North Norre LE the 
South South Weſt 


Graues ende.. ; -- | 


No Faſt and by Seat Dondp, and at Saint Andꝛowes. 


So Weſt and by So 


Between Tinmouth & Flamb;oughhead, | 
North Eaſt At London, at Dffing, at Yartlepoole, 


| alongft the coaſt of Wyſcaye, Gatiza, and 


South Welt It from thePole-head of Burdeaur, all 
Poztingall to the ffraights of Maliga. 


No Eaſt & by Eaſt FBetwdene Flambzough bead 2 Bziglinton 
So Welt & by welt CAt Barwicke, and at Fluſhing, 


Welt South Weaſt end of the gulfe,and betweene Bꝛiglinton, 


Faſte North 10 at Erith, at Lieth, at Dunbar, at landes 
and Laurenas, and at Silly. 


-_ 


Faſt and bs Nor Se Padſto, at Barſtable, at Jlfozcone, at 


Materfozd, at Joholl, at Cozk, at Rinſale, 
at Low, at Foy, and at Falmoth, * 

ut Maimouth, at Dartmouth, at Ermouth 
At Tingmouth, at Linne, at Salcome at 


Weſt & by South 


Faſt 


Welt I }4ptymonth;at Pounts⸗bap, at Lin at Vum- 
Ser, betweene Laurenas and ben 


ng the e wine, and at Quinbzouggh. 
North and by Eaſt At the Me aſt ende of the Nozre at Red | 


{ 
. 
; 


: 


Eaſt and by South "ET 
Welt and by Nane J At Bꝛiſtoll. 


Faſt South Eaſte & At Milfozde, at Bzidge water, 
Weaſt Nore Well Cand at Eywater. 


So Eaſt and by Eaſt 
No Weſt & by We at Peter Ponte. 


South Faſt At Poole, at Poztland,and betweene Cro-* 

Nore Welt mer and Yarmouth rode to Leiſto, Nozth 
rode at Ozknep. 

South Eaſt and by © Betweene Leiſto rode andDzfo2dnes to the 

South, Nore Welt< Meſtwarde of Beche, at the Jlande at the 

and by Nore Needles, at Deepe, at Lux, at Lenois. 


h Faſt c Betweene Oꝛfoꝛde, and Ozwell, at the 
4 5-55 108 Welle Nozth Fozlande,at Saint Ellins,at Douer, 
at Har wich, at Yarmouth, and at Boleine. 


> 
At the Go2end, betweene the Naſe, and 
South andby Eaſ? } the Mars heade of Coluer , at Pozch- _ 
Noandby Weaſt | mouth at Callis, and from the Wellings, 


This foꝛmer Table which J haue heere gathered, is onely to 
knowe vpon what point ofthe compaſſe the Boone muſt be to 
make high water in any of the places afozeſaide, which knowne 
fo2 to finde the time ofthe Moones beeing vpon the ſaide points, 
and thereby the tives: reſozt to the 18 Chapter ofthe (ſecond parte 
foz your further inffruction, 


FINIS. 


A Table of the Chapters conteyned 


in this Booke. 


The contents of the firſt part. 
Eirſt before the booke is a kallender. 


Ot the generll diſtinction ot Creatures Fol. t 
The detivition of the world. Fol.cadem 
The defimtion of the Spheares, Fol.2 
The deuiſion of the worlde. Fol. cadem 
The number, order, and properites of the Heauens and Ele- 
ments. Fol. 3 
the immutabilitie of the earth. N Fol. 4 
Ot the roundnce of the earth and water. ol, 
The motion of the heauens and elemente. Fol.s 
Ot the definition of the ſpheare into formall partes, Fol. 
Ot the f qumoctiall circle. | Fol. 8 
Ol the Zodiack circle. ö Fol. 
Oi the circles called Colury. Fol. 10 
Ot the meridian circle. Fol. eadem 
Otthe Horizontall circle. Fol. 11 
Ot the foure leſſer circles. I Fol.12 
Ot the fiue Zones. Fol. 13 
Ot longitude and latitude, and of the poprortion which the leſ- 
ſer circles haue to the greater. Fol. 1 
The compaſlle of the earth and water, Fol. 1 
Of the ſeauen climates, F 4 
Certeine principles of this ſcience. Fol. 17 


/ 


Thecontents of the ſecond part. 


Thecourſe of the Sunne in the Zodiacke. Fol. 18 

Of the true place of the Sunne in the zodiack, Fol. 20 

The declination of the Sunne according to the ſignes, Fol. 22 
he increaſe of the Sunne into the twelue fi ſignes and of the E- 

quino Kialls aud ſolſtitials, which deuide the yeare into ung 

qu ters Fol. 2 

O: che Moone, and her properties and motion, Fol.2 5 


The Con- 


The Table, 


The ConiunRions and oppoſitions of the Sun & Moone, Fol. 26 
The declination and vſe of an inſtrument for the motionof the 


Sunneand Moone. Fol 28 
Ofthe :hiple of the Sunne and Moone. Fol. 30 
Ottimeand the definition thereof. Fol. 32 
Of theycere and the diuers kingges thereof, Fol. eadem. 
Of che month and his differences. Fol 34 
Of the weeke. Fol.35 
Ot the day and night, Fol.cadem 
Of houres. Fol.36 
The making and vſe of an yniuerſall Diall for the day. Fol. 37 
Of Dials murall and Rorizontall. Fol.3g 
Aninſtrument tor the houres of the night. Fol.41 
Otrhe ime, of the tides, ortheriſing and falling of the ſea, with 
a newe inſtrument to the ſame purpoſe Fol. 44 
Certeine ſignes which prognoſticate tempeſts or faire wea- 
ther. Fol. 46 
Ol the bright and ſhining exhalationʒ that appeare in tempeſtes, 
which the Marriners call Santelmo. Fol. 48 


The contents of the third part. 


The number, order, and names of the windes. Fol.50 
The demonſtration of windes. Fol.52 
The compolitionof Cardes for the ſea. Fẽoſ. eadem 
The manner of cran{[atingthe Carde, from one forme to another 
greater or leſſe. Fol. 57 
The vertue and propertie ol the Loadſtone. Fol. 58 


The miking of the Marriners compaſle for Nauigation Fol 59 
The effect or propertie that the compas hath to the Northeaſting 
or North weſting, whereby is knowne the variation of the 

Compas. Fol. 61 
The demonſtration of Northeaſting. Fol 62 
The introduction & principles of the Art of Nauigation. Fol. 63 
The making and vle of the Aſtrolabie, with the which the Mari- 
ners take the altitude of the Sunne. Fol. 64 
The definition of the altitude, and hoky the altitude of the Pole 


may well be knowne by the Meridian altitude, and eleuation pe 
the 


Vt 


The Table, A 


the Sunne. Fol. 5 
The making of the croſſe ſtaffe where with the Marriners take 
the altitude of the North ſtarre. Fol. 68 


The compoſition and vſe ofan inſtrument, by the which without 
obſeruing the South ſunne or midday, is knowne the altitude of 
the pole, and the houre that is. Fol. 72 
The leagues that are runne for 2 Fegree, according vnto diuers 
courſes. : Fol. 77 
Bow to ſet or make a prick in the Carde of Nauigation Fol. 26 
The making and vſe of the inſtrument generally to knowe the 
houres and quantit ies of the day, and at what Winde tlie Sun ri- 


ſeth and falleth. Fol. 7 
The trace or draught of the inſtrument. Fol. 78 
The demonſtration. Fol. 79 


An Additionto the Arte of Nauigation. 


The declination of the Sunne for euery, month and day of the 


month throughout the yeare. | Fol. 8 
How to vſe the Sunnes declination, to knowe the Poles eleua- 
tion. Fol. 86 


An Almanacke, whereby may be known the Pryme, EpaR, and 
Dominical Letter as alſo the mooueable feaſtes for. 24. yeeres to 
come. Which Almanacke is to be referred to the Kalender, in 
the beginning of the booke. Fol. 87 
A Table which by the helpe of the letters in the laſt colomne of 
the Kalender in the beginning of the booke, will ſhewe in what 
ſigne the Moone 1s at all times. Fol.cadem 
A Table, with which by helpe of the inſtrument placed in the 
18 Chapter ofthe ſecond parte, you may know the tides in ſun 
dry places. Fol.89 
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